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Fascinating new Game ! 

Have the fun . . . thrills . . . adventure of a 



RADIO TOUR 





AtfVU 

A “First Nafiht" io Hall^ood-get rlie 
thrill of il OC1 a Ridin Tour ! 



Throw out old, worn-out radio tubes 
. * * re-tube with new Cunninghams or 
RCA Rad iot tons — get in the game! 

H ERE'S a chance to get in on the greatest game ever 
devised for radio set owners! Don’t Confine yourself to 
five or six stations * * - there are more rhan 650 to choose from. 
A turn of the dial and you’re touring North America! In 
Miami, hear a dance under a warm tropic moon * * . get the 
thrill of the Mardi Gras in New Orleans * . , a "’First Night” 
in Hollywood , . . pick up Mexico City - „ , From Maine to 
California, the game is on — ger in it! Here’s all you need to 
start playing! A good radio set, with a good antenna system — 
pirn a new set of Cunningham radio tubes or RCA Radiotrons. 




AiHb 

Sioux Indians in (lie Hells Sta*;e i 

primitive mbat da rue — «ln»i *n *Jvcurmfl 
tin a R adm T nur " 



Ha re your dealer test your tubes! 

Don't be held back by weak, worn tubes. Seep out tonight 
with the world’s finest — the only tubes guaranteed by RCA ,,* 
built with 5 great new improvements undreamed of when 
most people bought their tubes. Send for a large 4-color 
’"Radio Tours” map showing all the radio stations in the 
Lfnited States, Canada and Mexico* w ith call letrers and kilo- 
cycles , * . And the remarkable new "Radio Sec Performance 
Yardstick" devised by RCA engineers* It tells you whether 
your set is in excellent* good* fair or poor operating condi- 
tion. Get this exciting booklet ’ Radio Tours” with the new 
"Radio Sec Performance Yardstick" from your dealer or send 
10c in stamps to cover handling and mail- r~i ■ ■ . 
ing to RCA Radiotron Co 



Hide your Radio in the Mardi Gras . . . gn 
allies Blunoijr and color luuiingvij KjuIsuI 



Camden* N, J 



to r 

I 

J 



FI cue send your illustrated 
foJdet "Radio Touts" frirh see- 
tiern mapatid ' 'radio yardstick 
I £01 enclosing IOC in scamps 
for postage and band! trig. 



Name 



Address 



( CwM m ms tin tens a RCA 
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Special Features 



Salvaging the “LutineV* Gold 

Microbe Hunters Trail Latest Plague 

On Board a Radio Lighthouse 

The Mystery o£ the Northern Lights j . . 

A New Art and Science . 

Electrical Music * 

Mystery Wings , (Q+aAs J 

The Golden Age of Transport , 

Hazards of Seagoing Engineers 

The Marvels of Mars 

What's Your Ideal of a Car? . ........ . 



Magic for Every] 



in 






A dvtrtism^-^igh^^^ransforig theater Into crown 
Airplanes. (/ * 

dest roy ^^Y&rk it ntockf a if ac e 
radio^cesny difELM acroes finglish Channel 
withy^lcuping berths fur night flights 

giAtit and pygmy mummies found 

2\ico 

Aatfl^tsomy=ftjt3Erdnu!r» mirror aids study of radiation 
stars 

Eums — smashing, reveals secrets of matter 
L utomobiles h Accessories 

automatic fuel -m be control skives gas 
flexible shift on oil drain 
lock shutter on windshield prevent! theft 
manifold stlettCcr does muffler's work 

k mcial points on bumper keep off riders 

trailer with single wheel carries LOOC pounds 
>mcbile3, Batteries 
grip is attached without wrench 

in rubber esse , . ... 

imo hilts. Design 

btTfly warmed or cooler! by double dashboard 
' auto produced in full-size model 

induction manifold gives more power 

1934 models seen at Paria show 

streamlined like plane, power plant at rear 
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Automobiles. Design 

tool for brake drum replaces coil sprin 
trunk opens inside by Sifting back CU» 

Automobiles, Engirt 

ozone as ’’knock” cause, aids En study of detonation 

loo-heavy oil, damages 

A v iat ion 

aerial battleship carries guns ami bombs 

ti : sg h E -colored plane wings help sight lost pilots 

' L Macon" berthed in Pacific hangar 

transatlantic service pi a tuned by two nations with 
dirigibles 

Bicycle 

attachment makes it a home exerciser , 

double sprocket aids rider 

Boat — air-propelled Has train speed 
Bridge — railway and auto to span Baltic , . , . „ . 

■Card Playing' — meter scores bridge games for contract 
players , . 

Chemistry— calculator glees molecular weights . . 

uhildren — sleep period varies with changes in weather 
Ajiatch— for workshop tools. Cuts power coat 
/ Com — used by auto industry, two bushels per car. . . . , 

1 Deck Chair— rolls up in wet weather. . 

Electric "Collar” — thaws pipe or auto radiator . . 
Electric Light — three-light lias two filaments 
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D o Yo u L i k 
to Bui Id 

Models? 



fun pupply ytm with ilftrul.nl IjUih- 
nr in In f«r buildup nil type* uf miikM- 
lEufin^i H;iii£ Fiimd. Ibnry I In I- 
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Look Over This List of Projects 

Blueprints 25c Each or 6 for $7.00) 



MODEL MAKING 

£M 527— tj-ib, Vncbt- Model, hull turned on 
LpLHqh 

SN fM7— Mnrid Hnrironlal Engi™?, t-in. 
burr: IJj-m. KtnAc rti)uircs ULiidnJjjJtii. 

SN GGJ — 29-rn. Model Racing Yiirhl, plunked 

ML 

SN &65 — 3fr4n. Yacht Mo<iti,Biiliijh!ill hollowed 
cut. 

SN 709 Eo 714 I ncj t — Flying Cfoird Ship Model 
(0 priatob 

SN 717, 717A, 71 a. 71&A— “tLilf Ship 

Model, reproduction of JIcn ry Rtuiaon’e nhii* 

(4 prints). 



^11 lilur prinlh lifted nn thi^. pji£>- 
Fir cut'll in- (i blur|mnlM for 
i wo or more prill Ls. iin otic jimj* 
rrl dii im| ncII for t lie [iriiT nf ojif 
print. Semi yum unlrr <>ti 
|M»f| Ulon . 



SN 728— f'raLrib .'vh<winr i F, oi irarthl-irai^ m, B*£ 
Lb. lung. 

SN 729 Id 734 incL— foruKMttnl Steam Engiina 
iiri J Boiler i G joints!. 

SN 735- - Colonial Cannon. ■( Lru b^Fe-, IQ in. 
barrel, maunlcd an Duniw. 



SN 745 & 7J6— Staim Haller, SUfln. nhwl 

kiHt <2 prLELbsl. 

SN 747 & 748 — Mntnr Winch, (Idp niarljinin-* 

ri'H | uu-t-ij {2 priiils.l. 

SN 73B— &iut:i Marti, model of Columbiufahip. 

SN 7B1 — Tw in Marine Engine, invoke* fine 
mmMning , 

SN 7T&— Mo-Jf'l Airplane Flir-s Like Bird, FTap- 
pLUji uvums opera led Ly rubber band, 

SNB00 to 303 Irrcl. — BeWitr Clinton Train, 
Hbm.il model rHLuinnu lathe work ill) prints!. 

SN QS7— 1 ’■SuE'GT-Solultaa." mu Jet of DruslUUf* 
ro-i'iDg plane.. 

SN 820 to 835 (nek — H 5ovf rf-itn rif ihi- S*ylh f " 
Ship Model, fuiuoua Efigjiib iiiiin-u-Har S 
trials) ■ 

SN 837— Bailie on n Board. drjiirti in minia- 
ture, ths formation of ahito in Battle fli l^ltE 
Erk* 

SN 3£-3 &, 054— F. EL S, Pnitaard n, mid net model 
of faiunufli Unity truiaui (2 prints t. 

SN |nd.— "F osttiit" mndrl. SndMsmdid 

of CUf Ifrft. Ou1 board cabiq cruder 1(1 prints 1, 

BOAT BUILDING 

SN 311 £ 912 — Build LU3 a I MF Cnn.:i\ cedar 
planking, covered witb dim! (2 print*), 

SN 812 & fili-^PopV'ii CtosH-A Outboard fS 
print* J. 

SN 765-77D inHil,— ■‘Roo.jner," a IQ-ft, outboard 
fnUHffr (& print«). 

SN MQ m 845 fnd.-"H5-HoF a H-ft, aut board 

or inboard rmudjout (0 printei. 



I ORDER BLUEPRINTS BY NUMBER j 

p * 

■ Blueprint He pari m nut ]3f, 

j rOFULAft REOUMCS MAGAZINE* 

■ 2tKI Kh*»i Onlario St., Cliiciino, III, 

3 Flnue *nnd i nr > ( „>r ODEupInie li«t .>f 380 fopufur Muchanicfi Blueprbils. [ ■ 

■ cuduie a Jc ntamp. E 

* 

■ 

. ■ 

; liutlointl in , . fraf whictl [dfnai* send me film-print* \nfi.. ! 

> . ■ i . . ■ * M l - r . M + + , . i * . . i . . . , M t J , , ■ 

E Name 

j i 

| Street & N«, *.*+.***...*,+>*** + * 

; CilyAS tnlo 

T ' P <■ 

- ; 
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Emtr^ Wheel*— balder For dresser 
"’yesicht’ — looking through pinhole in paper. tests 
fare— auto stopped on highway . protected by 
,11— rubber-soled shoes offer surer (opting 
'battled” for home use produced cheaply 
ung ra phy— c o octet e globe used as itiap blackboard 



backyard of old mint, mined to- recover dust 
separator bandies ore by centrifugal force 
Grinder — power, small, does work in close quarters 
Hammer— nail holder leaves one hand free 
Hand Saws — re- toot her is rapid and accurate 
Htyhway — barriers on road shoulder keep cars on 

X T' x Haider— for tnagadne, book or paper 
A ? Household Devices 

’ J Industries— UtlUllia!, and add occupation* listed 
dbr N RA 

t Ink— alkali tie. protects paper from deterto ration 

Insects — stir vi ve winter in strango way* 

Kitchen — latest convenience* for ( - 

^ "Latte — wood, convertible (or metal working 

Li g (it nine — ball. studied in windstorm 
Mat si— made from old auto tires 
Meat — price* calculated by slide rule 
Medicine — tube ejector for aspirin tablet* 

Metallurgy — meUl/sAa^ardySs diamond scar* emery 
wheel 

M i croscope — -a u per 
Mirage* — used in 
Models 

curved -dash auto complete with ticc* 





shock absorbers 
distances across water 
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) of Dodge coupe wins builders job 
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iiuahle lor conserving moisture J V. 49 

>1\lovie'Var toons— battery set permits making own film 5- 
/ Mushrooms — farm in old mine is profitable 

Navy, British — talking tube u*Ed to transmit orders 
Necktie — leather, hold* shape, easy to clean 
Oiler — constant-feed saves lubricant and bearing 
Qaygert’ — myatcriuua gas in sun - * halo identified as 
Painting — scaffold placed on rollers for wide cornice* 

Photo -Elec trie Cell 

"electric eye 1- makes auto obey law 
electric '‘■nose 1 ' sniffs vapor and sound* alarm 
filters, made of metal film 
Photography . . _ 

color emulsion for films: made- from flower 
developer for small film* make* enlarging easy 
new pbotoflash brighter than sunlight 
Physical Training— dummy flogs modern knight, miss- 
ing target 

Plants — -heated seed* grow freaks in experiments 
Pointer— flashlight top for, aids blackboard talker 
Post Office* U„ S,— postmaster appointed for South Pole 
Prison — U, S, establishes its own Devil's Island 
Radio — practical suggestions 

Radio* Apparatus — amplifier input stage for modula- 
tor unit 

Radio, Broadcasting — beginner's two-tube all-wave set 
Radio. Receiver* 

/Vw potket-SliJC reflek 

resistor*, faulty, cause of troubles 
Radio, Transformers — improved I.F* for short-wave 
super* 

Radio. Tubes 

cat hud e-rav available for cxpcrimcnta 
X |S®tt*wave power, of advanced design 
■*_ r 1 Railroads 

gasoline-driven motor train successful 
rail crossing gates lighted entire length 
two-car motor train hi* rubber tires 
Resuscitation 

automatic unit restores respiration 
respirator for gas victims* used in war training 
Rifleman— -^telescope aids in watching shots 
V^Jioad Building — reed mat* under buggy road Used 
^ foundation 





in Italy 
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wd USt— pressed In logs give* good heat 
rcbkarif^-gn newsstand at tracts -trade 
a Shells — cut anti polished for tourist trade 
__.Stet Wrench — single unit, has hammer attachment 
Sound — travel* faster through rock than air 
South Pole Expedition — auto for riding over snow 
Steam — earth's, to run trains in Italy 
Steamship — rebuilt to boost speed 

Steel. Cobalt — ' ,L fl Gating” steel aids makers of magnetic 

instruments . . * , , , . 

Telephone , 

recorder shows number o! call* made ........ 

rubber, improved, lasts longer 
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\raffic Signal — portable, get* current from storage 
X battery 

Trahi^withqut wheels or track to run on ball bearinga 
Turkey* — portable roast keeps them healthy 
Typewriter- — coin-in-the-ilqt. handy for public 
Water— heavy „ produced In laboratory lb deadly 
Weather — mild at both poles before Ice Age 
Weatherstrip — adhesive speeds installation 
Whaling — meat extract used in soup making 
Wood — sugi-wood finish, rare, made by machine 
X-Rays 

make Water deadly to Some protozoa 

midget projector far ..... 



AMATEUR MECHANICS 

Birds — game* winter feeding stations for 

Boll Lac k.s — extension make* easy to work with gloves. 

Brush Haider — >-a penguins ha ped . 

Cement — container*, patching with fail . . 

Chemistry — -equipping your Laboratory 

Clamps— buggy-top braces make good 
Clothesline Prop — a ncver-ilip 
Column Clamp*— improvised 
Com Popper — homemade electric 

Flower Pot* — broken, repaired, with brick-dust cement 
Fruit Jar* — rubber help! to open 
Hinge*— made of sheet metal 
Hunting 

pocket gun cleaner of flexible wire . . , , , 

tricks oi tracking a fox 

Ice Beat — old motorcy cl *" engine, drive* 

Ice Sr^rts*c-AfiW-K*k]n^ ideas for 

Latch Sprmjf^hfgilPffi. frplaced by coping-saw blades 

ModtlmakinK 

hintB to solve problems of 

midget model of the U S S. " Pensacola 1 " 

Paper Fasteners — prevent soiled and word index tab* 
Photography — vignetting enlarged photos 

Picture*- — wooden, how to assemble 

Pipe 

clay, Lj*ed, ible ....... 

frofen," water kept from floor when thawing 
plugged with solid rubber ball 
Polishing Solution — ciath impregnated with, cleans 

metal ware , . , , . . 

Register* — ceiling, controlled fjrom lower floor 
Rowing Machine-r-built fbr *a dollar 11 .‘‘t , .v*.: : . . . 
Rubber St Amps- — a substitute for . , . - 

Rubber Stripa^-kcep dog from scratching door 
Saw* — groover head made from auto cam-shaft gear 
Serewhooks— driving with meta] file handle 
Sewing Machine — portable, work support an 

Skating— fell on shoe increase* comfort 

Ski Lit*'— metal harness clamps shew tightly 
Spinning; Wheel— you can build 

Stair 'Treads — grooves cut in outside prevent warping 
Tap^-i-piroteetB thumb against knife 
Wardrobe Hook* — kink* that protect your clothing 
Window Shade— a simple repair . ... 



steam 
hole* in 



cast 



Tool 



ushion jaw* prevent scarring id* 



SHOP NOTES 

Air-Conditioner — automatic humidifier for borne Or office 
Automobile*, Repairing — graphite used in breaking in 

rebored motor , 

Belts — conveyor, doubling life of 
Bailer — water removed from ashpit with 
Broach — round, effective when finishing 

Iron . , . .... . 

Cements — for modeling purpose* 

Counter bore — 'improvised from tap 
Etching — typew^te caa toslj 

Exerciser — used in resting high blood pressure 
F Hints- — angle flt-inding' of *» » * * * .* - . 

Flag Pole — hallow steel, cup grease prevents damage to 
Hinges— door, auto springs used as 
Ice House — safety chute protects workers when Til Ling . 
Lathe — 1 aborts a, ving ideas for the operator 
Milk Cans — soldered initials on 
Pipe-mlaw cut aid* in flattening end* of 
Plumb Bob — levels large straightedge 
Plywood — uli sorbent cauls aid in gluing 
Fonts — to save cement when setting 
Sheet Metal — to prevent buck Ling in a punchpress 
Stencils— how to avoid wrinkling in typewriter 

Studs— locked in place with wire 

Tool Chest — a portable 

Workshop — motorizing your . . 
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with cheaper blades! 

P RE-TESTED Gems are so much 
sharper and last so much longer 
that there's less shaving: and n* saving 
in lower priced substitutes. 

We make Gems 50% thicker with a 
deep wedge-edge to cope with ail 
tough, rough and snarly beards. 

We make Gems of surgical steel so 
even-grained, so tough that they with- 
stand 4840 separate shoppings with- 
out frazzling their texture or temper. 



i he New Gem Alicromatic holder 





works exactly like tile professional 
barber Vs razor — with a long, purring 
glide instead of mincing, chappy t little 
strokes. And dual -alignment (extlueha 
patent) sets the edge so exactly that 
you can't scuff the tenderest skins. 

Gem's flat bev el frame reaches into 
dimples, wrinkles, and under the most 
difficult nostrils— cuts the beard so clvstfy 
that once-over, once a day keeps the 
bluest of jaws socially fit for 24 hours. 

No takedown parts. Bust- proof, 
rust- proof, and guaranteed* Fits both 
single and double-edge blades (provided 
they’re Gems). One dollar— or a 
trial out lit for men ivlto must be shaven 
for a quarter and this coupon. 



em 



g. s, s. c im 



MICI WMATJt RAZtf R and BLADES 

Gem Safeiy Razor Corp.. Dept. PM 13, Brooklyn, N. Y. 

ilmUitii find AV fi'-r €<>mpUtt trial Gtm irt with iiriE.lt and \ 
a d$uhit-rdgt hladt and iht lamt R&ld &lmtd Gtm Mimmatif j 
K.izor navi JratUttd rn regular $1.00 CtiSjiti. 

NAME - — - | 

ADDRESS — — ! 
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£arn Money at Home 



IG 



G FJIEIj book in roWn tehR new euy wap. Y-nu don't newci experience. 
A -T \\ a allow you how til dfrOorate beautiful Art Novoltie? riKht in your own home 
by simple "3-ut.ep" methttd. Nti tediuua rtudy. Kverythine funnelled induditiir 
* apply of Noveltic# J - t you to decorate And Hotrns£fnlt.(T," Outfit. Bir profit 
per piece for decoratinji:. Jiust sit at home and make up to (£5 to $5-0 a u r eek— » 
iuU time or span: time- 



Tom etc. More lik-fi fun than work ami you 
making big money tbU fascinating way. p 

NO CANVASSING You rink nothing In Rending | 

P."s P L'p?un. I Bifflnn VI .-. iV.Lu.T ■ 

I 
I 
I 



Just mail 
leuBon 



GIVEN YOU 
TO DECORATE 



coupon and get first 





n> pay now ^r ever, -fin suit are you in bucco<k 1 wq 

Five an absolute Warranty barked by $1,000 Gold 

Boful. Coat* ruuttklfM? lo And nut. Opel) I lift hit new 
workers now In every tonality. Mall coupon Imm fi- 
ll fcteljf for l-'roe flnnk anti I’roo Leawq, flee slurred 
making money til nilra. 



MAIL THIS 



FI RES] D E IN IS U STRIES, 

Dent. Cft-rA, Afimn r Mich. 

Pleswe a end hlff [’r# Book jwnd FREE LESSON 

Tula tloqa nniE 0 UJ|- " J 



fthrate mein any way. 



N'idiO 
Addrer-n . 



AIR CONDITIONING 



today’s big 
opportunity 



V\ 



Air Con Bum sing is 
the next big indus- 
try. Mark that pre- 
diction! Its oppor- 
tunities are as big 
in winter ns iti sum- 
mer. Plumbing and 
heating engineers must know Aar Conditioning 
--—the field in its broader aspects invites ambi- 
tious men. And a new, up-to-the-minute course 
on. Air Conditioning now offered by the J. C. 8. 
will help you qualify for advancement in this 
new field. Full information — free. 



i wren MAT hftK Ail coriiispo n d ehqe SCHOOLS 






ELECTRICITY 

u l mUl pt 
;jpiy tiieaq 



JjIAflN til* lUtldrtmfTlLQl prlllnl[i[rn of H || 

work lu a fleAuul an alo seine incliutry. tpi 
prlnelptEa under direct l cm of mm patent instruct 
to™. Con ran complete In one school year. Modern 
plant, Up-to-date m^thodA. botne-Uke BomiUnfllnea, 
Vlfiltore tire nlwayB welcome. lnvL-4ilHatffl the school 
yuu |j]iin to attend. Catalog on rqtiucat. 

ELECTRICAL. 
SCHOOL 




BLISS 



131 T»bma Ay#, 



Washington, D. C. 



BOX 569 1G P SCRANTON, PA. 

Explain fully *bout your «mr»r lo t!i.nagbji»ct marl - I j 

□ AIR. CONDITIONING 



PHOTOCHAPHY 



WANTED! 

Trained men am 1 vnDta for 
Important portion ■ In 
PHOTOGRAPHY 
Onpftrrunkieg .ure plentiful- itejini 
quickly nod CaUfly by l Tin famous 
hi. Y„ li fJin! L-iid lif fiDPi.riKl.imu ['pTlDUll nu 

ttf imAttirfl or Kriknii ?lnr|y CfelJTPPi 111 CarriiTi^f- 

■hliii. >;*wh u PiiPiEBii, rjf M-uVlon Pkl^rD PUi- 
lr.cnbrl«Y. b^e*hU»h^^ ISfltL Frra booklet, 
N’tir M ■'SkitGfit Hi JFAviBp'n ph-p. 

HEW YORK INSTITUTE of PHCTD4RAPHV 
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Learn to Dance 

You can leero ah the modern daneea -the lab "t 
Tango the new Fox Trots, dreamy WaLtir-s, 
flrriart Cellulate Steps, and popular Sue let y Sterifl 
At home. easily afitt quickly, New chart method; 
makes (Janel m? ah Blm plo jui A-B-t.T r No m ua ic or 

#*riii-r rinucFnl. ] Jn-n'L b« i will-flawer. Lurii ui dirn^B. 

f'errinM* DO li™™ ! 1 ! H DiCtl. 34 lilUlin I h^b.i . ipr.E OB ft rjmvi 
Fm Trul. EqarlB fXi-.OS Mum. A»nd on roaBiy. F'ny 
poBlmiit pnlr il-tift. (ilui [H^liii upon irllrkl. iLcui^ Li., : i 
Ir Il*t ilftlftliMil, ^ mtmlue fail 

Franklin Pub. Co.. BOO No, Clark St„ Dept, H5$. Chki|o 
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THE WAy 

to m ftKihitlnretlitlan 
MMnf with blj per KUtmi. Here 
CDVirnmdnt Llciiniod Initructsn know 

Kow lo properly train you for the better 
job* in Aviation. Unittvlfftl •quj’pmvnt. 

Training includes, htimf flying . cron 
country, irru batiem, mattwt mtfArn- 
if«, “i'fllii* and angina to urn. Car- 
arnntmnt Appraitad 

Now ia the iirtjfl 10 ntort truiotn*. UNCOLW, the World'* 
ft( * 1 Kfiowti achout. ia the riJura to |t*rt- Fxf ftitlvurtl opiKir^ 

tun it use for rich rc-*artts to tmiprrly train ••(£ :nlm* sod 
n il--l-Ilh.hu;. ai Litj-rotri iralna you. in Central ud Jiouth 
Amurpfii os ^-ell Ha in rho t". 3. Aviaflnui cnurju-s taught iti 
cither Elltfliftlt or inuntuh. Writ*? State your iLrf,--. 

.m.>L^ Coi ih AIRPLANE & FLYING SCHOOL 
2 UC Aircraft Bldg. Lincoln, Nebraska 




Learn Public 
Speaking 

Athecno-^in uparo tLme — 20 minutes a (£ 47 . 

gven Helf-cuiiftdBUtiB. 
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AT HOME You can I -urn by aiir rnwlmi anrt 
original *y»te m ol msitucitOD every part aE theUflth 
ntpiUlitf Tiaia at btiiiic as gnud nr better iLana.ta 
•hap. VaU -clfltl corn irialley -vrii.il - I ear li nn uud sp 
curt a Well paring pcritlou or Hturt to baB-.oeei after 
Caaiplrtlllfl our cmirre ol IjistructEQn. GoChJ wnceh 
rrpiUEreri lire alu-ayT! in dftnantl and tirq very good. 
XbLij-l**. Fpr pm-Licsl*™ a|Lj:3y to lb* 

Wisconsin Schnal Ol Watch Raflflrllt* 
BH E. PlJUl S( Ld Ml LW S SJ h £E . WIB. 
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v Far Sb Owyft RoadlnK 

Hn Mann Down-'BtliliPi Crlmi Ci 

If fiHi ati ijvhrJff • Wp -. l - i I *«d 0 yiiu i: ii itirTi^ir 
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tl.vu. If not. ratlins il WilH E TtJD-AV. E*«l 
sent 14 bays under 1 T years at ago. 
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Have: you — like most men — said lo 
yourself at one lime or another— 

do almost anything for money”? 

And did you really mean what you said 
— pre you ready lo back word wiLh 
action. 

If »o“— read. on. If not — turn the [>a^c. 

I F you want something out of life, you've got to pay 
for it — in one way or another. 

Money — business success — -prestige — position — 
these things don’t come for a wish — you have tu pay 
for them. 

To earn more— you must learn more- — know more— 
be able to do more. 

Your spare time — spent in training — under the 
LaSalle Problem Method — is a short cut to this larger 
ability. 

But even this short cut requires its price— calls for 
initiative, ambition, extra effort. Consequently, the 
many pass it by— continue vainly to hope for luck or 
pull or “something'' to firing their desired success. 

But the few who arc really in earnest— and there 
have been more than three-quarters of a million of them 
in the twenty-four years of LaSalle's history — -find in 
LaSalle training their pathway to promotion, to a busi- 
ness of their own, to presage, to money. 

'l ake, just for example, these four cases! 

IN a Bookkeeper^ 

IN I927 s Viee-Presidciii 

Mr A— of Indiana was marking rime in a book- 

keeper's job back hi 1924 — after a fine war service and 
various attempts to find himself in farming, in manag- 
ing a truck line, and in other jobs, With his enrollment 
ill LaSalle came the change upward. 

First he became office manager <ff a cannery firm, 
then entered the automobile field, and in 1927 became 
vice-president of one of the laree automobile sales 
agencies of the Middle West. He says, “Spare time in- 
vested in study with LaSalle pays compound interest," 

GETS the Last J-auphf 

4 *Mr, C. P. A.* 1 — that's wliat the hoys at the bank 

J okingly called Fred Williams when he enrolled with 
.aSalle. The idea of a 2 l-y ear-old trying to learn— fry 
home study — a branch of business as specialised and 
highly paid as Higher Accounting) 

But W ilhams got the last laugh* Not only did he pass 
theC. P, A, examination — but 
today, just nine years later — ■ 
he is head of lug own Chat- 
tan uoga fi r m , a ndcl era rin g — on 
the average — J59.0UU a year. 

The men who once laughed at 
his ambition a re coming to him 
for jobs, 

Mr, Williams writes: "Your 
representative told me when I 
enrolled that I would receive 
frSGfo reach hour of study, but 
/ harr far exceeded that figure 
a Mum her of timtsE 

CLIMBS Ou| of 20-Ytar 
Rut — 

The future looked bright w hen Naillt -■ 

Arthur Griffin — “just a kid' 1 Add™. 



YOU 




— went to work as a railroad clerk twenty years ago, A 
year passed — then another — and another — and, to his 
horror — he gradually realised that he Was caught m a 
rut, with his bust years almost gone. Perhaps you know 
how helpless he felt* 

Courageously, this Washington, D. C. man looked 
the facts in the Fact — saw that while faith I ul service 
often goesun rewarded, the man who makes hirnacll more 
valuable always gets higher pay and promotion. He in- 
vested his spare rime in Traffic Management training. 

Today he writes, “My recent appointment as a tariff 
examiner with the Interstare Commerce Commission is 
due to LaSalle . , . My progress started as I studied with 
you, and now I am not only in a position that pays a 
much greater salary (100% greater) than I was getting, 
hut my future looks bright. 1 ' 

FROM ?12.00 a Wt-tk in $fi,000 a Yuar! 

Bachman wanted to j^et into Law but his chances 
looked mighty shm, Nothin g better than ail average 
education behind Inm — a family to support on #12 a 
week — no money, no time and tio law school within 
hundreds pfmflti of his home! 

It looked impossible — yet today E. A. Bachman is a 
successful lawyer in Chattanooga, Tennessee, and his 
inn i m ii tax re po r r s sh n w ea rn i n gs as h igh a s J5' ■ ,(XK) a y c a r. 
No wonder that today he writes, “It is due to LaSalle 
training that I hold tny present position. I certainly 
ran recommend your law' training to anyone, it is as 
thorough as any resident course,’* 

TWO FREE BOOKS 
Tell Yuu How to Get Money 

We could po on and on— through hundreds of similar 
cases of LaSalle members who wanted success, and got it. 
But you have had enough proof. What is needed 
now is — action. 

Two hooks will give you all the facts you need to 
start — one, a Crl-page bonk outlining the requirement$ 
and opportunities in the business field that most appeals 
to you: the other, “Ten Years' Promotion in One." 
LaSalle will send them both to you free. 

If you really mean what you say when you tell 
yourself that you want more money — fill in, dip and 
mad the coupon NOW* 

LaSalle Extension University^;" » «« ) 

THU WOftLO^ t_4KCiEL5T BUSlNFJiS THAJNlMG INSTITUTION . ‘ J 1 j; ( 



Find Yu-ursel/ Through LaSalle J - 

LA SALLE EXTENSION UNIVERSITY, Dept. I M-R CHICAGO 

1 trrhttltj ■Wi-tcom,' 1 yr.nsr iTOjkle-t itith til'- fit'lsl I hnvr rTirelteiT, tnaCLftCF j- 

with a copy vi " kb Ynitl' Promotion in Out.” oil wiliium otaLi gatioiL 
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D Modern ^alevrnanshlp 

□ Traffic M a n a item ent 
ID Railway Station Maa- 

□ Heme nt 

□ MwJcrn RusIqcu Cot* 
icipoaileau; 



□ Chain Food Store Man* 
nttomont 

□ Paper Salesman's □ 

Training 

□ Law; i.L* R. Decree G 

n tnduatjrjal Management U 

□ Motlorn Foreman strip 

LI Personnel MnnaiKmiont f"J 

D Uftnkinft nnd Kintlioe □ 

P Hallway Accounting 



Credit Dnd Collect Lull 
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Commercial Law 
Effective Speak tnA 
Commercial Spunisii 
Trker» r by —Hallway 
and Commercial 
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Th* strnL CiUftu* Shimi in Ohieajo h&™ a worH^lilD »p* 
u IKE km fur l r.i liiliiif mtn ttcro In Chlcapp In IhEi l'lf-pij 
fb Id fn tinly 12 wee**, Then they jji?E tn-lj in^ Jni| tu ii^SUt* 
meets', by glrtni you lif slime emgtojiiient irnler. By my 
new j.lnn YOU can lake a dv up tire af Uult wnliJerful 
J~n ■/ c I ■ i] of lea mine* by-tlping NOW — no neeii to ]ci r-cx Lima 
and money while you lima -flP.d IHT9 Id rnll« the HMea- 
urrMUnii 



I WILL FINANCE 
YOUR TRAINING 



Cnihe tb Cnvns fl r onns tlrf yntif 
Imiulrtjt. Then Harfpaylna ilia for 
ysur tfAlnlnu * full t*# mcnl-hi 
after you ttmdLiate, end fake * 
lull fan mantlis !e romplfia yaur 
payments, If y:u will write Id 
Fnc n t Hurt 1 will semi ynli mm- 
jilrro drlallH ttf this 
nfw plan, tiureiher With the BJf5 
Fulfil iLliHTHiled Bwk Lolling 
all annul COYNE enfl hiwe many 
MfH »hHe learn I an und the Irain- 
Itke ynu can Bt-T I lie re 
without book study j 

or 11<L L lt’(J ml f 
tlie-i.ry. Aff PrUliIsnl 
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25,000 Titles 

Owe 39 th Annual HS> 

Pajru Hnr^cim UuInJh^ of 
J-ki<ik it o f all kirhhrht-rs enver* 
ns all ela^cn of Literature, Fic- 
tion, Ju wen i I c , 1 1 is.t ■ wy , *te . I Ulif ir st- 
eel, Indc sml . Gm f uvm itce- new "hita * 

Used by arhenla, rol Icp es , ] 1 bt!iri«fi a ml thou* 

Winds uE Tridividunl cuir-iiMTiirr.H- Write Today 

L our new I?:i4 crjtRlnFi *' Brtir }S* if,a I™ OoobB-" 

"THE BOOK SUPPLY COMPANY, Dept, 92 

gM-iflO Weal Monro* St.. dgMga, mi n ds 

ENGINEERING, Iww leant! ny! avi- 

and police radia, pprvitin 



RADIO 

i,-r"nTBL' r 1 1 1 1 1 ■. ;lJ- n t I-Iit«u yrajF. 
I(vw, L" ■!. r ftlojj tree. 

Dod ge's I nstitute, Ada 



mararii’ and Mor«f telegraphy la or at 
tlifirqushl y, Ni ine months 1 i , iisi r » |,L,r l 13! f 
un' cfjlleiifl radio work. All liikiucs 

St ,, Va 1 paraiso^ lod . 



A FREE BOOK 

O^veEpp ypur perianal, Eceef ive pfcw#rt Awaken 
th* silerd sleeping farces in your own cariiciwu^ 
rteu. Become Matter of your own life. Push aside 
dll cbltddei with a new energy you have ever- 
looked. The ROSICRUCLAN& know how, and will 
help you apply the qrc-atest of all powers In men's, 
control. Croats health end abundonco for youneK. 
Write for Ffll££ book, ’'The Wisdom of the SagPi '. It 
tellf. how you mfty receive those I each in gs for itudy end 
use. It mteni the down of e r»Ow day for you. Acidreti, 
Frier S.K.S. 

ROSICRUCiAN BROTHERHOOD 

Sen Joie (AMOAC) Celifornie 



BE A POULTRY EXPERT 

Make $ 40 , $ 50 , $GQ a Week 

|" rr-H'- tienk nhiiiix Iimw in p-f* 1 jiltsrlcd l| in, 'kly. You'Ll Ini Nurpriaed. at 
the, AiiMuiiiK rr., 1.1 i»[iiiuri uniutii in t hn pcxil-rs' Li-iialiicim. W hrftYrf you 
live — Vi-inii'i-i'CT V»iti lIi- it u rji'y 1u ilhti nil a rruirr ur full riraini hnsLi. 
Ihn; tifFtik il LL>< hi], -"‘•ci id J ur Hma to kniui'’ I'nidiry ror I > Ti'rii.. P11 Von 
k’flriL rutiH h! home iri Npsrn liiiM) liy 31.1 ■ JbLhi Ln r.nilurwl 1 . tuUttee *s4 
J-it4JriR pnwItry;ui*B. Kni-'^ hew »o ret Lhe maximum profit* [irUlL iu- 
irn :-i iEiii. b nlrti> s work. Jnin-i Lull aefrcrNi'hl prulrPia > > ■ i ■ . Wi- keve 
prepared hiindnids fur fcLHiiJ j 1 1 he and tLLi^Liiis.Mi-p (ii uwti. Write 

[low (or trvr- hook, N* ohUfiailan. Nalipxial Poultry InNljlute, Inc.. 

Depr, 'ii.i.-u, 2fxn asrf* n.w„ Wuhintton, D -_g-_ 

UI tra- 
in a derm 
Piano 

yy mail. Note or «ir, Eaay rapid 
lesncme for sihiLt be^innete. A lad Bdf-intlrur- 
tion evetem for adx'nn^ixl pieniet*. Learn 35S 
Bciee Styles, it 7 fi Jmi. Brtfwkfl, hundreds ol 
Trick Endinijie, Hot RhvthiniB, Sock, -Stpmp 
and Dirt Hymphcnic and ’Wicked 

Harmony in tar net Rwiio and Record Style, 
w Ht« for Free Booklet . 

■npEHii tuiff ttHpai, n» *. mil %t-> in nym, CiW, 

□ nsater oppr jttiinltkn imw In advcrU-dug, 
Lem easily and quickly in fl&nre lime. 
Fracllcal woTk. No test oook^. old csi.aJ> 
llahwl sc hoc], Lviw tultkin— Easy terma. 
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Unique nratFiirLfl.fnrcomplete 
show with special end 
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vnitii It te 17 ™c11. -Btmpl* fluid™, wiwk with in* I^lLUilliin*. 
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MH, SINCLAIR, DEALER IN INSECTS 
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TF/tcri wrff/nj to advGrtl&#ra pleaav jni nffare pnjmhrr 



Jfj V^ ' f 

ELECTRICITY 
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WRITE AT ONCE for attrac- 

tivo offer 4nd easy terms. 



FAMOUS NATIVE HAWAIIAN INSTRUCTORS 
teach you to play this fisc-LiJu Li nRinstruineiit.ONLV 
4 MOTIONS — No previous musical knnwlcdee 
needed. OL’R 52 EASY LESSONS teach you 
tho enchp ntina: mu sit you hear over Lite radio* 

GIVENLi^^L, 

HAWAIIAN CUt TAR, complete 

1 pitying ouillt 
and carrying' 

|«ts # 

FIRST HAWAIIAN CONSERVATORY OF MUSIC, Ine. 

ftth Floor, W«olworth H Mg . On pi . Z HU N*w York, N. V* 

A Pfrrwed by Af m< York Board ^Regents 

Be a DENTICIAN 

Learn home ta moke Crown*, I*latt4 p 
etc,, tor Dentists. Ea«y 
■. ■ i Lear u medbanlecd dentistry 
epnrotime, Full equip- 
nient - ■! toula and mareflalfi ln- 
r lulled ^xltlTi course FRKE. I.nw 
tuition, I'.Mjf t^rnifi. Write fcur FRF! 13 
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T‘ 1 1 ui'i' fH nul after le<l by "machine 
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McCurtW School of Mocha ntc«l DqntJalrr 
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1 T e’g youngs n few years a*;n hi'- frirtid^ anil apodal m 
predicted a great future for him. Uut something happened. 
The world gtit ahead of him. He didn't realize it until the 
business procession w ns almost out of sight* He is pot atone 
in his predicament. 



Things are happening today, men* Fa'iicr than 
they ever happened before* Old standards are 
passing. Success has a new order of requirements. 
Yesterday a man was merely required to do hh 

job well. 

Today he muat do that ?ame job well — but he 
must also know the fundamentals of all ocher jabs 
associated with his work. Specialization relates to 
business — not to the jobs in that business. 

What does this mean to you? Just this: The 
men who succeed hereafter are going to be exclu- 
sively those who combine study with their labors. 
They must capitalize their spare time. 



Not only study of a particular job but other sub- 
jects directly or indirectly related to that job and 
the promotions which should grow from it. 

Realization of this fact is causing thousands o£ 
successful men, in many lines of endeavor, to en- 
roll with the International Correspondence Schools 
at Scranton for home-study courses* The value 
of these: courses is established. The individual w p ho 
applies himself can get inestimable benefit from 
them. He can head himself toward promotion and 
more money — that's a great henefit these days! 
/Ind arrangements can he made for him to pay as 
he studies. Mail the coupon today 1 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



**Tht Universal University" BOX 5687-G, SCRANTON, RJZNNA. 

Without cost or obligation, please send me a copy of your booklet, “Who W T ins 
and Why t ,f and full particulars about the subject before which I have marked X: 
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□ Marine Edeldcw 



□ PujiiM CwTMiDoodriiiC* 

P LrtLf-ring Show L'anti Q t : Lgaa 

G pjul Typing 

O CoEDpletn Coinujerriil 
P Civil HflrviM 

□ Moll CuriflT 



G I tad ■**'■>' Mill Clerk 

□ Cnde Bebool Subiectg 
P Ifirli Kcbcmi RuUjrci* 

D CmLrge l‘V*pn jaEory 

□ IllLiatrtVinc P Cartroiilo* 
p Lumber I>e*Jer 



Name. 



^.Ace^ 



, Address, 






CRy.o, ..frllfe OcCB^llffli 

IS vhi r«Ui La Canada., tul iLm emptii ta tkt ln( ** na ( Imal CgrrrjpMdnH!* Hrheoii Canadian,, LimUfi, Montreal* Canada 



When writing to advertisers please mention Popular Mechanics 
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ua 



to Be a Radio Expert 



Act Now - - - Mail Coupon Below 
for Free Book of Facts and Proof 



You Can Learn at Home in Your 
Spare Time to be a Radio Expert 



Hnltl ynnr yrh, Thf’re in im need fnr vmj 1 1 ^ leave Immr I will 
trusn you quieldy and LLLt'ipemhvEtly iJurLJig ,v«ur ^Iire time. Ynu 
ilon’t have Hi be tv high school or college graduate. My Course h 
written in u, I'Jpar, interdtinR style that mwl anyum? fun group I givi* 

'Oniv 

jmcticml ejtperimrnta with 



J. E, SMITH, Ptf/fuimi 

A'dfinitfll lirirlic} Jnptitut? 

The [i;;iil v. im . 1 1 ift (H rec terL t be 
HQme^tud^ Training of mure 
EikL'n fur thi' Hu I li- Industry 
r !nin any i f tJiiT man 
Hi America 




vfill p 
] i. : 1 1 T I r 



Kat'ltniJ r.'.K per i BJito under my .”i‘ I -.“jii J method of training - 
rom le-Von huofc* tllid uUD-half fruln |>r 
iHjuiipini--i.it given without, extra charge. Tula unique um| unequalled 



method has been called rmn n-F the greatest development! 1 ; in eorrm* 
ppondenre Radio training. N.ll.l. ph unwed atul developed it. It 
iian.kH»H learning at home eitsy, poetical 



Television, Short Wave, 

Loud Speaker Systems Included 

There's opportunity fnr you in Rndiu In future is eertaln 



Teh- 



vision, short wave, loud speaker systems, pnbee Radio, automobile 
Radio, aircraft Radio — in every branch, developn tenia and improve- 
ment* arc taking place. Hero ie iv real future fiif UlrjuSnlidB and 

thousand* of men who really know Radio— men with N.R.I. training. 

tint die training that opens the rood to rimhI pay and success . 

Tour Money Back if Ton are Not Satisfied 

I wi.ll give you fin agreement in writing, legal and binding upon thi* 
Institute, te refund every penny of your money upon Completing iny 
Course if you are nnt &atisfu>d with tny Lessons ami InNtructiim Service. 
The resources of the National lUdio Institute, Pioneer and World's 
Largest Home-Study Radio School, stain! behind this agreement. 

Find Out What Radio Offers. Get My Book 

Ooo copy of my valuable ft4- page bonk, "Rich Rewards in Rodin/’ 
i& free to any ambitious Fellow over in H-iib old. It liiu-i started hun- 
dreds of men and young men on the road to belter job 1 * anti n bright 
future. It haa shown hundreds of men who were in blind-alley job* 
how to got into easier, men 1 Fascinating, hetl cu-piiy ing work. It telle 
you where the good Radio jobs are, what they pay, how you run 
quickly and easily' fit yourself to be a Radio Expert, The Coupon will 
bring you a ropy free Bend it at once Your request does not obligm e 
you in any way. Mail coupon in envelope or jja^tu on postcard ACT 
NOW. 

J. E. SMITH, President 
Dept, 4 A Pi National Radio Institute 
Washington, D> C- 




SAMPLE CDCCf 
LESSON f ntti 

tUpiiil J*" s I'w [ i-aniva tar™'" 
l|l*< HI JF ILlld'M fV.liTK- I" pr»H-- 

That'p b«iw I '.i.lhJri.C I a.nn 

lb*: I iu ■ thio YOU be bein'- iii 
ydur »jn rpi sLnw to bMmnn n Umli.T 

«xptr|. 1 1 li I if JitJ ktiidrtiCi r:i ul-.l 

Livr 'In, L JO the put, | 

KNOW iti»[ irh.ii Jiiii ‘■"i - ir, rent! 
il 'unuii ii.jiii »iLI bn i ^>- 1 ii li. • it 
*nh. Ilk kar ■ i ■:■ |- 1 >' wiy 4 i f t»rb. 
Jo* lL:n| i> i | N NtiW' — ty 71 u.nK. I 
Urt ALJlllA LlV Eri liicil LIk.umiuLi 

■ i| Il rz: ,Uji.y J ■ F 1 Sirfiji With Ut 

*wirii u jtTiiiLiiii.r kIickjI f-Hi«:*tiiiii, 
Ar.iL kti ILnlll. OF fleS’rii-sl (II»- 
fKiirt'. hftT-F kt^ori" ItinLk- *t|ii-Hi 
BQit i- u 1 1 | [»« UT LtrvW I i 1 Ltl. 
fuX.-ili't PU. yiuJl L JU3 LMMippD (MW. 



SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 



'hly four.- 1 Iii nm nil itaArv I 'It itimr v-in 

V- 1 * ta ILH* III if iji^ria] |*Lui I Hi i" i|lil JlJli J! Ill flic 

rQiuLiieHiu: nt- Ar.it IniiEit iru r-ir- 

r II jrn Wblii-?! ilJnpll»l+ mm pfaril-tit tlli.li:. I r. 
I!4«t It* "Ikli wr| I -L r--'*n ri" *■* Wucrlbi- 
hiiuw, (iriL-rnt ELfT-frlf, J'bili-n, L! . C' A.. 
V idbuF, tt*M^:Jr And iii lirir Vau wvwk 
mil ■■’•h ynur t.g band, m-.mii> id 
Slip i Ini ' c h j mi ii-j-d in uni k* 1 " j* 
bcH-jii Th.ip u'l • E.iJ mcl-liud -ul tnior- 
iil( mkbrt IccmiEif n? bnni* 
jr.i"T**Hni. thin iun-i]ri|. 
m l 7' p rKjLir.il, 



Former Pay 




Experienced 
Radio Man 
Praim 
N*R, 1 . 
Course 



"Reffire taking your Courts T 
had worked at Radio for over 
fleven years, doing quite a bit of 
fterviviiijt, hut J realisoil tltnt 1 
was in need of better training. 
From tlie first lesson on I began 
to underptmnJ pninM tllAt had had 
me wondering. The Course hua 
taught me what l eould not Ijave 
learned otherwise and I would 
not take many times thftnrie^k 
hu enst mo, for the knowledge I 
have gained. In a period, af nine 
nionthi, [ have made at lejiat 
53,^00,'' — C. J. S-EcElteT, 2B £kt. 
Sandnaky St., Delaware, Uliio, 








1 4 i.TCrtr ntfff 

JL E. SMITH, Pres i dm t 
National Rpit|g Inititutt. Dept. 4AF 
\ 1 Washington, D. C. 

\ Dear Mr. Smith : I want to take Advantage of 

1 your Sperial Free Offer. Bfnd me your two hooka, 
*, ' J A IlirdVEye View nf Ratlin 1 ' and +< Rieh Rewards 
\\ in R:idin. ,r I undsrnand thi* request does nut 
I obligate me. 

(Pleftec print plniidy.) 

4 

NAME. .AGE, ...... 

J ADDRESS 

CITY 

STATE 



TT/irji uqdliu/v fo pleaxt men Non Popular Mechanics 
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BrrhUitHJilnt !H Unions rntpfny nutilm, no- 
ri lirCf*. oTwrwHj™* bij I nkii.u! ii- 

■ l 1 1 1' ' 1 man for job* purine up tn 3o,53tm b j-^ur, 



Pnllc* ncpvtinmf* urn Spdipff Kmlm a treat 
nil ill du-ir witrk. Mauj 1 i£--i,il jnta« Late lirru 
liifcdf in tJii* (iciw ticIJn 




HTparr-liTTin nrl ■etVrrlnjt fiiJSI Pkany N Tt I 
men f.’i, *111, 1 1 '< u hi-L i-iii-i F'ud-T jrm, iiini 

tuaL- u ulul'Ii ti>a S40 r SHU, S7& jl wi-L-k. 





Itfujin J ■ : l i -'rin — IlicpLiv i tin t •’• 1 '■ ! ■ i ; 

fnrei; i L n. imtsIlimw™, ■rmcttniiD, lor jolia 
uiU ujj Eu 3 - 7 1 ljUJ jl I'l'lLr. 



1VlrVN.u>ri — rbn rmmiiK lieLil nJ tcuny urcuE 
iippuE i ijuitij'* — is cuvi-ri'iJ by tny (.'(iLLran. 



I WiuTrain You at Home 



Many Make* 40 .* 60 .* 75 a Week 

in Radio — the Field With aFuture 



My book, 'Tiich Rewords in RmJio," giwg you full information on 
the upijurtuni ties in Radio and explains how I can train you quickly to 
become u Radio Expert through my practical Home-Study training. 
It is free. Clio and mail the coupon NOW* Radiol nmazmg growth 
has mode hundreds of fine jobs which pay $-40, $0(1, $75 a week. Many 
of these jobs may quickly lead to Balaneg ns high os $100, §125 and $150 

U week, R*di*— the Field With a Future 

Ever sn often a new business is started in this country. \ ou have seen 
how the men and young men who got into (be automobile^ motion 
picture and other industries when they were started had the first chance 
at the big jobs — the So.UDO, Sin, 000 and $15, DM) a year jobs. Radio 
offers the same chance that made men rich lii those businesses,. It has 
already made many men independent and will make many more 
wealthy in the? future. You will be kicking yourself if you pose up 
tliis ouKMn-a-lifotime opportunity for financial independence. 

Many Radii* lipcrti Make $40, $6©, $75 a Week 
In the s hurl space of a few yeans 300,000 Radio jobs have been created, 
and thousands mure will be made by its future development. Men with 
the right training — the kind of training I will give yon in the N.ILL 
Course — -have s repped into Radio at 2 and 3 times their former sal ones. 
Experienced servicemen an well us I Manners pmi«e N.R.L training 
fur what it has done for them. 

Many Make $5, $io, $1$ a Week Extra 
In Spare Time Atmeit At Once 
My Cnurae in war ULf inn uus ill 1 I lie ouc H+ tluil pays fur itself." The liny pu enroll I 
send you inn rin tjuiir 1 . which you should cuutcr quirkp , fur dolus Rodtu job* com- 
moil in moat every ni-ijgh borhoad . Throughout your (!mirn« I will show you haw In tin 

other repair Lind oti-viee jabs on tho side for ontm, mono I wiLL nut only show you how 

IQ lilt tin 1 jobs blit how tn get them. HI jjjve you the |s|cih* H.nd idpn* that have ntade 
to Sl.UOO a year for liuntlrmlii of fidhiwt. G. W Fajrtu 110 RidvmJi jlpti., Nash- 
Hilo, Tcuri , writes; “I made 11+33 in my apart lime while takircK your Course," My 
book, “fijjeh Rewards in Radio, 1 ' ^ivns Inuny )h - t t Irma HtudcntS who fiirttad kmf, 
five, ;ind six times their tuition fee* be Fore they RTiwhuited. 

Get Ready Now far Jobs Like These 

ttroJidL’a-itins stations use engineers, operators, M u I loti TUEinapcf* fttifl pay up tft 
i3 fc tHKJ Li year. Radio mrt n uffti't ur-cre employ Inst Erne LnsjMH'turi, foremen, ejigmetfre, 
aerv icemen, buyers and nunaoers for jobs paytne up to £7 r ?iOO ft year. Rub dcsler* 
and jobber** tliicre lire over SfibOOtl) employ eorvirpmvn, tml^rneh, luiyenlj IQAlu^n 
ami poi 1 up to fJUO a week. There are hundreds uF opportunities f^r you tci h*vt a 
Mpkr^tinri& or futl-tiiuo Kiolifi bunine^m of ynur own — to be your own bo*H, Fll show 
you huw Uj f»Uirr ynur own hu*itiK» with pnivticully no capital — how to do it on money 
iiuuJl' in npnrv lime while leiinhny. My book li lL you uf other UpportuniEtiec. B,r sum 
tu K'-t. it at i.ulcc. t u^i rhp llilJ umd the cuuuatu 







Now Owns 

Own 

Business 



$$00.00 
In Spare 
Time 



Made $17 
In One 
Night 



■'If I had Tio| taken your 

CaiuBc 9 wuidd be di^ltirig 

liitdifis umtcAil of runtijnjj 
ijl_v o’ivti biniu*fifl. One 
T inaiio $7o on ra pair inn 
alone, mil! dill docnift 
count anLeSi. If a fellow 

wanlH tu pot into rftiiiiin 
N.R.L id tho starting 
(joirit M — R- - 13 . Let™, Mod- 
em RaHio Service, Pitts^ 
field, m 



“ Money could not pay fur 
what I out Lif idiit 

Ccuxtbc t did pot Koijw a 

HlEigle thiui; about Rodin 

hcfurc I enrolled, but I 
have made my apiire 

time, nlth-niiffh my work 
keepfl rue away from home 
from A.M. to 7;iKJ 

P.\f. Every word I ever 
read about your Course [ 
liflVL' found true,’" Milton 
l. Ltuby, Jr.. Toptun, l J ft, 



" W]lo 1 be re's a tie- 

prpssiiitiT 1 have made 
more money in Radio 
thun over before. I nm 
busy dny wnrt night Lr4st 
night l matle *17. Last 
vttk |4 5. 1 hail a tou^li 

ntrimch- at Jirsi but you 
fellows helped me bark 
ell tho race and kept mo 
Koinit lh — mUimnJ . Mtki, 
Creiglitim Mine, Ontr f 
Canada, 



Tghcu itrEffny to (Hlvcrtiters pFeaac mentfem Popitlcr IfecftfEnfcs 
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You Want to Earn Big Money! 

And you will not he no United unlean you earn sternly 
promoilort, EIllL iir * 1 y ou pre pared for t tp- jnb aliL'tu] of ypii? 
D« vi'U iru-ASiiire up to the »uinn!.i-<] that Ensut*'* niieci-iS*? 

For a more leipoailble puaiiiem a fairly rdckJ education is 

ni Ci H^ary. To write n H^ftnihle hustii-- -i letti'f. Ur prepare 

t^Uninii'St to figure cost anti tn com out# inti- test, you 

must have n »crr tom am n Uni of prppariitinn, Alt this ypU, 
uniat be able to do before you will earn promotion 
Mnciy bu-sihrsH boused hit'.: no met] tfhoK iteneTal kn nvl- 
ftJ:(|r Ip not nlllnt Ut a IlEuli srhool mcitae. Why? 
big busmen refuses to burden itself with men who are 
bjured from promotion by the luck of elementary education. 

Can You Qualify for a Better Position ? 

Wc have a plan whereby you cup. Wc can Rive you a com- 
plete n n i ] .'ilmplifced biult ecIiooI c.-mr«e in twu ytair. giving 
you alt ill!’ pfsentEala that form tU e foundation of practical 
business. It will brciJirr ynu to hold your own where 



firepan’ you to 

compel Etion m keen and! exnctinir. Do not doubt y-wr ability, 
but make up yptir mind to It and you will soon hove Lite 
requirement? then will bring you succum and bis money, 
YOU 1 CAN DO IT. 

Let Us Send You These Booklets 

Lint of Local Students mill Graduate's whom you can 
c,ill Upon or phone. Learn huv Lhry have proiiteel by 
inratlns ipare Unit In mninry-mriking: btime training. 
"Selective Employmc'tit Si-rviit',^ describing how we 
have helped hundrt'd^ nt uilvnnn d atmb nl- .mil umduatc.-a 
dii-li in on their training by securing good jobs. 



Let uh show ytni how to Hot on the rtmcl to ssiccesn. 

Write Totliiy for InL irmurion. I t Costs you Only .1 
titSUttfl. 









fn * dm 


im'i 1 f n ■ 

vtrilty -cp f t h ■ Nomt 



ErtpL H-J 16, Droid Arc. at SN 1 I 1 .St,, Chkmto 

Send roe, without clillunium. full Enhumiallarp aa the *al>,krs 

rhf. trd jri-| Jiaw yam w|lJ ficlp ph- 'J.JU tu- ■ ••-- 



□ Architect 

! iluiliilnir Contractor 
D AutomnbUe Engineer 
lj Am Gitmblle krpdtnuiD 
B Civil t. tiK Ui re- r 
Cl iitmctural Ern'liimr 
IT Huaim-isc MnniKer □ 

C Cm . Futolir A-eountjanl 

□ Aciuafilmil .y Auditor 

□ Book km per 

P Unhimun A Designer 



Ptiimi 1 . 

Ail drcaj . . 



fvl 1 ’iirlra! Eni;i ik-it 
E kfL.-crtc kisht it Power 

< '.L-m-ral Kl«.l LI 1 :iMim 
Llusinnsj Law 
Lawyer 

Matldftr Shop Practice 
Mifh^Ecnl j^nginctr 
: our o rtfcwul e n t 

Strjm 1 . 1 1 i r 

HIbEi Seh-rnal fiitmiuntc 
R^iEicrA Television. 




E A RAI LWAV 

0OTAFFIC INSPECTOR 



SPLfcfJDirr 

J OPPORTUNITIES 

Fat Men 

With This Training 
\ NO W J 



ACT 1 V b JUtiJT" - lU to fill — ii-anN'd in 
(Ilf R»i Iwr Y m R d Bui jWntcrr FLcild, 
^ucinslin* work — Diiidwn; LUnJ or 

*:»y our h-illU!, Lu<i:t Imp^rllhE pfEnid*. 
Msnjf iTT i'Jijinr-fl od VfiLi cv rapsdlj a. 

fow uiiiiiihi' injserii-ru-ii. 

, Pl^ Bhi ftt SVF ■ERIJ.Ih IllJlTM-ri ( 4 ^ PflflTW 

■in u Uw W-. L^, j,b m r v , P |,. 1 rojejn* 

lip !.-.■ Plifli I Ill' 'III Jl . (M'Utf ■ r |'i H rr n J-'iyy ] '| 

IT*, s. B f T m L linn miLTCil jMkijnni fiw :lLa 
Jfxrj iLTlffl OF ri-fu liu'rtf ruifLL-n, 

Be^r| building fur 4 h» luiiEn" n-iw. L'ihf* lit ■!*; 
Ijct™. Wrlta far Frr»t ISi>ciL|m BTAnDAR-D 
BUEUnCSS TN AIM INC IN 9 TITUT 1 L CO. 2Ql 
BUFFALO. H. V, 




KrwiallrD AcroonitKi'Ki nnd C. F, A. S ’■’•m TK.W>? Uf I 1 P,WM a rcar- 
ITiutuajm.-li lil lOini sii'fi] |hrm. On lr 13 .MB (.Vrtifird Public Account- 
*ut*inLlin Uiul. 1 '. dliLfi. Vr'p traEn Ton thnn^lr al bomi in i[iaiFE lima 
f ur CrA riarriniLiciCii or aiocutivci aeconciLinir paabtioiia I'rcriuwa 



tu pcrrln on at 
m lui» itid af C. P. 



,, , . J- ITamirij up.tnf 

lllthh. I!, Oiulanhoii, A- U., C S'. A.. 

A. 'm r ItkEjiII i>b mrsnlipf* ot Ih* AlMlon li^ntllnta of fi i.-eeuBtuit«i 
W nte for f rae . " A Cmuntancr, Uio E^frf f-phm Urt t Pit* ■ " 

La$dU« Extension Unlvinitf, DipL ChEti^o 

Th* Idwi turn hh Tfpbitd ptn yoo c. P> *.'■ 




TRI-STATE COLLEGE 



Scho&l o I 

Engineering 



50th 

Year 



YEAFiS 

B.S, Degree in Civ’ll, Dleetricml, 
Mochoniral, Chemical, Aeroniiuii- 
end ErijtirLrflring. Thrme who laelc 
hi^h fifhool may muke up work. 
I-ow cofltfl. Stndonte from all over the 
world. 

irrfic/flr eatol&t 

Alt C+(l*|+ Awniir, Angela, Ini. 



Improves Handwriting 
In 3 Hours 



M&tvcEoiin lin v*ntion. Corrects [M>ur wrltinu in fen diyji. AmaEinq 
Tr.ult.' Kuutatitmd, Ko TallurcSi. Funltlva proaf aod oom&ieta cut" 
Li nc maklml FREE . W fitb q ui ckly . 

C. J. OZ M ENT, Dnpt. 14 , Sf. Lauli„ Mb. 




Cash Payments Advanced Writers of Songs 

Uied pabUcAtioik Secured. S*tid us any likelv 
mnterinl Words or Muale) for tomidora lion lodny. 
Radio Music Guild. 1 6 So Broadway, New York. 



If-ARh WATCHMAKING *gp FNCRAVINC 



PT UUR PVUrll^HAIflNtj PLAN 

OUR GRADUATES SUCCEED 

One of -tuir IowastudtmtssUirtfil ia a very sen aU way — hitw*I«- 
ingovor S30.4H1QI1 A*l ni ii n r i n Wine *>n*i n . m 1 T f lO.UUtt 

lha firnf rtu. tiny <«r night t Ihm^b. C?ill »r writo tor FHE-tE ILOOlv. 

Chicago Sthooral Watchmaking, Dm, 1IDI.U& B, CU:K SI. . CHICAOB 





“BECOME A LIGHTNING 
TRICK CARTOONIST 



N-ud 11 . DO for I.Hi'irh Produnlni lTni;riin of ¥3 Trltrk !>«"•■ 

I py» with En#lrae[ioin» rjUlH^r LJhStk fkiec»h*f 

li AL D A A RT S E R V I CL* f>e jfc . 1 , t>*ti Hob h . WIs . 




Make maocy ttikini; nictUrra. Phnt4gmtihp 
in tiLg demand. CammiTdAl Pliu Lu£tn.p[ty 
Dk90 paya blji money . Learn ouLckly at home 
in spare Lime, No tiprrirrtf5 necessary. 
Write today for new free lumk, O^fw/Bittltri 
in A/oifcrv PftofcjfrafkV- AmBrteon apAnplol 
Photography, P*p|. 15 .S 1 J 601 UkMlWt 

Aw.. Cnkiito, 



ARTISTS MAKE MONEY 

Find out your ability, Send IWB| nge, occupatlOD nnd nddrcsd 

for Free Yncational Art Test, 

Ftitrrl Schaoli, Inc., 1134 FtdtnJ SthM t B ld| . H nilnncsRBlIS. Minn. 



When urrtfftif? ft> nrt vrrtiavrs please mention FoptiJcrr At t'-h antes 
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Railway Postal Clerks 

$158 Month First Year 
Raise to Maximum of $US Month 



Many Other U. S. Government Jobs Open to Men and Boys 18 to 45 

POST OFFICE CLERKS RURAL MAIL CARRIERS CITY MAIL CARRIERS 
STENOGRAPHERS TYPISTS CUSTOMS INSPECTORS 






Many Early Examinations Expected 

ALLOWANCE FOR HOTEL EXPENSES 

Railway Postal Clerk* nmv get £1900 the first year regularly, 
being paid on the first and fifteenth of each month- £79-1 U 
each pay day. Their pay is mercaaed in normal years £100 
and £150 a year. The maximum is £2700 a year. £112,50 
each pay day. They get extra allowance for hotel expenses 
when away from home, 

PAID VACATIONS 

Railway Ponta! Clffkv, Hite nil Cinvnrnmant umpbyw*, nrp jfivnu a. year) y 
vacation of 15 working tiny a ■ aliuut 1.S day*). When an rmw they usually 
work 3 days and have 3 day* off duly or III the same prripinrti''in. Uufing 
tkir* off duty nod vttc-utirm, their pay cuntiuiieN just un diuujch they were 

workin*. When they stow old, they nre retired with a pensiun. As Railway Postal Clerks are continually 
traveling, they have nn eicclleia EhanoE to *ee the country'. 



CITY MAIL CARRIERS— POST OFFICE CLERKS 

Clerks and Carrier* pel *1700 the first yeiu on regular and in normal year* 
nuliirimtleaLly in encase *100 a year In *2100 wub furtlinr M|«:rin.8 jtirrL-iLrMi u« 



FRANKLIN 
/ INS ll'l'U' IH 

/ Dept. T174 

/ ROCHESTER, N* Y. 



a yei 
l ibl.I 



Rtlah to mo eftLlreily free Of 
Charge :u-|;aui£o lojok with (I I a 
y T lull dwcriplinn ul l lin position 
y dhfrM below; i U) n Lst of U, 13. 
y t>(ivtrau«ut jobs; (3> toll me how to 
vv set the position dlieekiwl. 

I* - 

ion, parhnp* rtianpiiLg p.-iili'iiu fruuijiyilly , kivkim: arnimd . — Railway Postal Clcrk,.(i IWKMiJ700) 

from to pillar, no nhanre in aiitlit fi.r PERMANENT 



$2300, They eUbo have 15 days' vacation. 

White Will You Earn 5 Years From Now? 

Compare theac cemditiorw with your proaent «r your pmspueliva $ 

' Tmt* ~ Li _ j 



ployment; frequently nut uf a position ftiui the year s Average 
hiihi fj ■ vrrv low. DO YOU EARN *1000 EVERY YEA I 
HA YE Yi ,iU ANY ASSU RA MCE THAT A FEW YEA RS 



y — Pent Clerk . - 



YOU EARN *1000 EV 



YE A It 7 



o° 



— CiiV Mail Carrier.. 



.. . .<M700-$2300) 
....[SI 70£Y$2 1 00) 

Q* —Rural Mail Carrier...... (JlIPO-SKWO) 

FgOM NOW YOT. WILL GET *2700 OH MO HE A <y —P.l^ Clerk (Covering Gen. Clerk) (SI 260-$3*00) 
Y EAR, EV ERY YEAR? * „i nipctflV r of Cuitonu. ^ . (S2 1 00-* 3 300) 

/ — Slcno[i;ra ph er-Ty phi (* 1 2O&S25C0) 

— hiluli|li n| ffuf^whv f 

^ N&me . X . , . T + ... T , T „ . + ^ . * ,...*** ♦ ... . 

/ Addrrew 

^ Uie Thii Cnuipim EklurL' You MirLay It — Write or Print Plainly 



Get FREE List of Positions 

Fill out the Coupon. Tear it aft nnd nuiit il 

today — now, at Dtitw. DOIT NuW — Thin 
may rwiU in your a U, S„ Govern- 

ment Iifflt~llinc Job, 



TTVjcti (orifitt£T to advertisers please mention Popular Mechanics 
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"I'd TrtEPiiOHrp Nora that I tad a surprise fmr her find fhe 
could ImrrHy wait fur m i_. You ^b<. hj!:i 1 lave situ her when, 
i (jpld her the buss had given me a. ^J5 increase iti salary, 

M <It h 3 wuTHlrrftth' she said, 'just wonder (tilt Now we can 
[my lumc ul th-jse bills thill hive been worrying us ami even 
put i 1 Lille in the built each week. 

M c Rf member the night «« saw that coupon and you dr- 
cided to take up an 1. C- s, course? It m&dir n ni-w man <,f 
you, Il"K We crrtiinly u»c a lot to the International Currc- 
sfHindence Schools,* H _ 



IT™ about ti-'uT Are mu ilwnya r-'tmr In work fur a until ularyf 
Are you C'lsir In HafU ynui natural ability aJl your I LI o f (Jr uu? 
you tujnjf to j;ei ahead in a hU r wjjt 

pnn'i lei Jinnthfir preeloui hour [wihi bvf-oro you And nut what 
tilt* }, (1 M. run do fur yuu. ll iltHin't M4| y<m a Eiiiiiy nr nhll- 
ftarn ynii in kbv way It* n-k fnr full riLTlkuEarn, Mil that one ElmrAa 
little Ret atay ha Ilia trieaii* of I'^Ur enUra Ufa. 



I NtEPN 4 1 IONA L CORRESPONDENCE SCHOOLS 



“TAa [/nlpfrial Univertlty** Bob BrriDtOD, Pennji, 



'frilhftMt «*t nr nbUfi-illDn, (ilea'm Brpil nir- a enr>T nf ynur hr^kM, 
’■WHO Win* and Why." and full particular! about tha mbiert 
tr/Bfff Which I luce mirkrtl X: 

TECHNICAL AND INDUSTRIAL COURSES 



O Architect 

□ Aaehitecitural Drafiaititen 
L] !l> i LI : ! i n jr I'jsuiEinl iiLf 

D WchhJ LllUwurlilh* 
rj Cun Liner i.i r aimJ Bull dir 
n HlnArlilFril OFaftellLau 

□ Sirurtinl Fniin«r 

□ F'laetTlr W'drlna 

Ll I'ilncLrica] Kcurlnear 
O Eleelrii? NiIliIiih 
O WtlMtnr, Klwilrifi anil fill 

□ ItAftilina .simp DliiFpriota 
fi TrJireraph ElkJimnJf 

TJ TaJeuhoan Work 

□ VIpH'lLniui'iiL 1'inpiriT-rr 
Li MwlininriiJ Dral Lr-ma 0 

□ Mukkofart O ToalpnnLor 

□ PgltKmuulicr 

□ riprfittri a Timtultl. 

□ RriilKT' tinxiEir'cr 

D I) rl'l®* ami BuiMUiff F™r*™*» 
D dm Fur I ii n H Pienrl Enaiura 
CAvintkjQ Entibra 



G A ULanmbkl n Mwhnnir 
G 1 'lu niSLEi.fi c f-'rnm FittEEia 

□ lluliur □ ViuiillitHiu 

□ Hluwt Xf ^ tad Worker 
Q fitrain JfiorinwT _ 

Q .Steam ]'.>r ins Ksitii«r 

C CivLi tlrijriEii^nr 

□ &IFVrVLhR nrnJ Mippbii 

O Tlcf narration 

□ IL K. IxpramatiYM 

(J IL It. Rff-rli'in Fur* man 
Cl It- IL ]Hi* lae ami DulLJlnc Furr man 
p Air Hr»ki-fl p Traill Ou+dilioa 

O jJsn’iway Eniri ur^muE 
P CbcniltiLry c I'lumney 

P Coal Minim: Emin^r 
P Navigation p lUiiieruiiil,, r 

P T-citUe ( 5 Vrotrar Or .SupL 

□ ("illluQ Ma.buln’tuji.ne 
O Woolen Manufacgi irina 

□ AirirultiiTfl □ Frull Crowina 

□ L'mjliry i'nrminirti JWdiu 

□ Mirina jl-ln.ei.nHF 



BUSINESS TRAINING COURSES 



P husiniwa ^Tanarruient 
P (IfUrr Alinifrurflit 
D tmiunlrLiil Marmei im-Jit 
P I'ntTirjuiiirl M N,Ti4*«fcnnnt 
O Trollifi ^lunirmrat 
P Ari'Eimik'iurjr p.b'3 

LL F. A. Ctincbl be 
I - ! DM»kkevoLn« 

P Jknrnlaria] Work P Mpanls.b 

P Co * l ArroUnUai G Frrh-rH 

G ^oltmEuauah I rr □ AElvanUinE 
P Wallpaper 1 i-ni-EiratLujc 

Ppilffm AP^iT^ 1 L£k 



(“I Bnilmaa C(Hn**'Eiond*ni?» 
P 1^1 it- rim Show r-jirtl* 

□ Sloiko*fa|ihy ami 'JVpim 
P Com mitrriftl 
P Civil liervloo 
P MaQ CnrHar 
n Railway Mail Clwk 
P fimh Hrlicurf Rabjacta 
I i J ■ iisti S'lbiwta 

P Colima Fr*[Mtratory 
p 1 1 1 1 1 .-* l rin :itlk 
O (’arlrwaina 
P Luiu bar Doaler 



□ Sian* 



Books on Many Practical 
Subjects 

Fopulpu- MeeTinrilrfl ETegn ■■ [Trial lirn In nucirlf Uih tbe outatand Ing 
beat rmokFi on rnanj' mb See bn. Ar bew tuofllifl -Of merit Rpyuar. we 



r|lt rev lae the lift. Rrmrillngly. 
AIR CONDITIONING 

t'fitoUlflo, aULhnritutlve.M .DO 
ARMATURE WINDING and 

M-utnr Rc[iuLr ,.(1.90 

AUTO ENCYCLOPEDIA 

DyWi. New lriC.Ii Erfltlull 
Covers Latbl lixiprove- 
UiciitH. r ........ + . jl,00 

AUTO KINHS 
fg-r nw gent, ttepnlrcnen. Tour- 
fib (S voIa> (1.50 

AUTO painting and 

REP I WISHING 

For Cur Owners ... 11.50 

BIRD HOUSES 

How to MnHe .*,11.09 

BLUE PAINT READING 

rtulldllik Trades 11.15 

BOAT SUlLDlNa 
New Edition nl Popular 
Meciuinien book ..... S3 . do 
ROOK KEEPING 
Ccnxiplcle Courefi. Binalr 
and Dniible Ent ty , . . 53,5 9 
SOY MECHANIC 
Fumoii'14 VuL library. 

4i?n«ri Till oKf to Makr. IT.Ot 
BUILT-IN FURNITURE 
Cnlnplele I or tru ultima. . 11.10 
CALCULATOR 

Rop-p’fl Mathematical . .11.90 
CAR PE N TR T 

1 lincl book oma Kinks 51.50 
CHALK TALR 

How (o 51.00 

CHEMICAL MAGIC 

Fun Rod Education, , , .11,00 
CHEVROLET SIX 
Com piece Book 

Cover* mu McKlelR .12.DB 
CONCRETE 

I,7iE Wnyfl of Using... . .11.10 
DANCING 

Modern fiaiirrmrti.. so.tm 

DOG TRAINING 
For rio«e. Htjiife einj 

Murine Flctttrttr li.SQ 

ELECTROPLATING 

Modern Practice, ...... (2.0O 

FARMER'S BOOH 
nf mil Klnkfl And fkxjk 
ftiT I'anuBra" Hlvts 11.11 
FORD VS 

EieelleUt bonk. 12.00 

FROG INDUSTRY 
New I look nn pruiU 

nukklny Lu ...12,00 

FURNITURE IHAHING 

Mddeni Stylo 52. 5P 

GLASS 

Wotkiai 11.75 

HOME REPAIRS 

PraeUrAl Unuk nf 13.59 

INVENTION 

Fop , ilar Hktmry Ot 

A lean. 

LATHE WORK (METALl 
and Drilling and Thread 

Cutting il,oo 

locomotive 
M utant Paa+cngrr 

Uttuffrufeie Me4fi1 Shewfi 

Every Fart 51*00 

LOG CABINS 

Dow m Build $2.50 

MATHEMATICS 
Made KA*Jf for the fTae- 
Ileal Man. .... .11,19 



MECHANICAL DRAWING 

Pmrtlral fJpijrae In ... . 51. DO 

MONEY MAKING 

Formuiui i iD.nooj . . . . . st.oo 

OCEAN LINER 

I'.urivpa, Ll tboftraphht Model, 
Pbuwa Every Part . ... 51.90 
OUTDOOR OPPOR- 
TUNITIES 

for Making a Idvltiff, . . 52,00 
OUTDOOR SPORTS 
fw AH VtAr TtliUhd 

New if 1 in mu 52.00 

PAINTING 

Ilngj'H' (Rear Method^ r .S2.fl0 
PAPER MAGIC 
by IluudllH. ..12,01 

PLUMBING 

&Jri Rtlo Fafili for 

Every IIiiRteowdcr, . ,51.50 
POULTRY 

Bmdhiur end Manaee- 

mrnt .52,90 

PROSPECTOR'S HAND- 
BOOK 

ITficIlcal Mrlhoili. .... 51,90 
RADIO 

Amateur# flAEkdbanfc, . .(1,0s 
RADIO SERVICING 
ili-w to ixieke tm-Jiry 

at it S1.2S 

REFRIGERATION 
M idem Tflei trie arid Cm 

(Jufitout) 54.90 

REWINDING SMALL 

motors 

Fractional tl r p 12. SB 

ROCK GARDENS 

Huk nnd Vi here to 

Hultd 11.10 

SHIP MODEL MAKING 

-Sovrrckn cf the Bobh . . 51,00 

SHOP NOTES 

S Volk- nf SflOQ Valu- 
able KluLg, 53,19 

SLIDE RULE 

How to we 11,75 

STAMP ALBUM (M«d(rni 

12,(30(1 V arid lea 12,59 

STEEL SQUARE 

Poet rt Hook. Fraetlal n.oa 
STORAGE BATTERIES 
(New wnfki BnUdlav 

and nei?*lrlri« , , . 12.SI 

telescope MAKING 

A [Eiateur 53.00 

TUTS 

Easy to M nkc 11*44 

UPHOLSTER V 

Eaally Followed 

|nEtruC[f(»Q£. 5k- B0 

wall decoration 

(Interior] Nrwcat 
MHbwta ....... 11 . IB 

WELDING ENCYCLO- 
PEDIA 

All Method!..... , , . .iS.Bt 
WHITTLING 

The A rt of, .......... .51,35 

WIRING 

ilnufc (New Ttoot) , *. .12. SB 
WOOD TURNING 
Cnurm Jn Pratt Leal ... ti.li 
WOODWORKING SHOP 
Motor- Driven (S volt.) D.II 
WRIGHT WHIRLWIND 

engine 

Uthncraphlc Model 
BbnwH Every Fan . . * , U.B9 



Books sent C. 0. 0. anywhere in li.S. 

Jijrtelwk itiebnoks you want, write j rmir name amt iddrew below, 
and mall tilt adverthHeinent. It la jour order blank W hen nrmt, 
man hands you hooka, nay hl» the twice and few cent* mulMt, 
]f nuuri.de (be U. fl, rcwill: when ordering and loclud* 10 Wlita per 
bonk eitra for postage- We have many other hooka on tbtac and 
2,000 Otter lubtacla- Catalog Ire*. 



Name.. 

Hlrcct Aildreil. 
City....*. 



‘*9*‘ 



■mi , ,,. 



Oceopitlen. 

if ytva rrilife (n Poruirfo, rend eotipon (a I Sr filpmjJltttfll Car- 

AYkn-ofi Vana^\on r Liralftrij IfominaL CaHUiia 



TFA<t3t terfffiiir pUa&e mcnflon Fopular Mechanics 



Name * * ■** 



A dd E 



Mall to Papular MithlllKl Praia. 

Room J A4- — 300 ELiat Ontario St,, Cbicaga. HL 
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SEE YOU LftTEBj 
h — - 



USTEN N&GE.HAG, CD SMASH YOUR 
FACt -CrtLY YQu'ftZ, SO WHWV SOU 
Mf&MT C£»y yp AHD BLQW PWflY 



met! Quit kicking 
THAT 5 AND IN 
OLE FACE* 5 



DM2N IT t SICK WO TIRED OF \ 

■ BEING A SCAOECSOW* CjhAGLES t 

ATLAS SABI'S HC CflN Give ME A 

REAL BODY. ALL- ftiGHT J jLL GAM 0 LL 

A STAMJJ At+D c-zyg | 

hm$ FREE book! -L i.. 



OH DON'T LET ’ 
' IT BqThER YDU 

I little boy! 



THE BiG BULLY: 

I'tL GET £L£N t 

( SOME DAY / 



FT kv* 5 rvtc£. 

to MEET YOU 
GfiACE-CAN \j 

-EH' COME < 
Asourto some] 
Evening 5 J 



wham! - now its 1 — 
VOU& TUOJ4 TO DRY 
up and Blow away 



DO thjs fog tnc. look at those 
MUSCLES BULGE OUT MOW * ■— J 



that made a MAM 
out of “mac ” 



: 



aov 1 rr oidnt take atlas l-ong 



THEOeS that Q,tG STIFF AGAIN, 

Showing off in front of ■- - 
grace; and the crowd. / 

Afe WELL ITS 
MYturn ] 

... r / 5 % this TiMEf/iV j- 



TO 



OH MAC! You 

ARE * j 

REAL. MAN 
AFTEQ all! 






Givp 



ni£- 



CHARLES ATLAS 

Hotdrr t .f !■’•■ title: ’7 • i i-rrf h , 
I .Tftni / J rr/rp ,'p .lf/rn" 

!L b'W nillllilr-H li diij ! 



I tl 
Ilhotii*. 



atirl 

ItV 



ei valuable 



The Qf-th, Weakling Who Became 
“The World 1 ® Most Perfectly Developed Man*’ 

T HEY used to think then* wnan't much hope fur me. I vvcjphcd 
only iU pounds I wns a sickly scarecrow, Then, \ discovered 
ri Afiin : It ftnVD m( the body that UliH 1 Wvn the title. Jl Tile World‘9 Mikft 

PerJertI>' Dfs-elnpM Mull," N«.w L rnuke j- 1 >■ j t hi-, limuiina offer, .11 m t m n 
rtnA‘ I'll Rive you PHOOF i ri juH T <tny* that my ftjuuc method Chti make yoti 
over into a NEW MAN of iriaM puncr and euergj, 

1 *11 PROVE You Cat! r------’--- 

Have a Body Like Mine! 

N d “if*" — "snrb" — ' af "mny- 
be?." Ju.nt tell me urtan ymi 
WflJlt hranrlnolni- r *teel-Ukr ItuiM- 
rlmi. Ayr you fat aih! flabby? 

Or nkJmjy uml gawky? Are you 
dti i>n>w I nd is.t. [kiti tra:i? Do you hi i’.J 
t 'ji'.'lc ftml let olMT* trulls oD with 
tli« nn't tlmt girls, I he Jim 1t>tws7 
JliM ; .liyal HI PROVE iMt Dy- 
namic -Ten elan without nay pllla ur uiitliiMirii! 

■Iletlne ur wdubts ;j[td puH*ya thal may atmiti 
your heart or uTliiT vital nrgatw — -ran ituke yon 

_ a healthy, eu tiQd vn I powerfllt li E-Al AN f ] n J'.Liit 

Mall r«U|Hjn Now I til- Hi > Uluntrfttffll tHmk ' ■ UvcrtoriUra 



FEEE BOOK 



I 



Tl Jl- 

lm.il. ’ 



all aha ut 
\nil I i " H FH 



Dy<ia 

REE. 



a 



nanili' ■ l unilon. Sli.ij'A' ’ nel'L 

.Semi for i.njr eoisi tmlny. 



CHART KS ATI. AS, Depi. H-A. 

133 Fair i.trd SiTL'i'i, Ntn Turk City 

t want t hr proof ihuT jour ^rufeni OT Hy* 
immic-TtiJimn a 111 m .. New Mail of me — ■ 
111 At: in I a hotthhy, rmsky Holly nftd hl_K unwrlc 
il-rvulerpoi fhi Semi fm 1 ymi? fr-'O hook. ’'Ever- 
Ijlbie U ku Health anh Streauih." 






Aehtrw , 



i I'lonie print or write iiklnjyj 



Adilre-i me fieraoniilli - Cherlva Atlaa, Uept, h-a, i.U t iJrd St>, New l #fk C*ty» 



City .... .Stain , 

11.133 C- A. Ltd- 
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Follow 
this Man 

Secret Service Operator 38 is on the job 

F OLLOW him through iilE the excitement of luschEiso 
uf tlit counterfeit gang. See how u crafty apcfSlor 
works. Telltale finger prinu on the lamp stand in 
the murdered girl's room! The operator's tiipirtJiLe case 
is handled by the unsuspecting gangster, and a great 
mystery is solved, Better than JlCHuh, 1l - S true, every 
word ui i t, No obligation . Just send the coti pem and gel — 

FREE! 

The Confidential Reports 
No. 18 Made to His Chief 

And the best part of it ail is this, ft may open your eyes 
to the great future for YOU asu highly pud Fmjjtr Print 
Expert More men are needed right now. This school 
has taken men just like you and trained them for high 
official positions. This is the kind of work you would 
like. Days full of excitement. Big salaries. Rewards, 

Can you meet this test? 

Can you read and write? A re you ambitious? Would you 
give 30 minuter a day of yuur spare time preparing 
yourself for this profession? Answer "yes and I'll 
show you how to attain all this. Send the coupon and 
I'll also send tht Free Reports. 

INSTITUTE OF APPLIED SCIENCE 

1920 Sunnysidt Avt** Dept, 13-51 Chicago, IIlmoLa 



Institute of Applied Science 

1920 Sunnyiide Avc-, Dept. 13-51 Chicago, Tllinob 

Gentlemen: — Without any obligation whatever, send 
me the Reports of Operator No. M, also your illustrated 
Free Book on Finger Prints and your low prietts and 
Easy Terms Offer. Literature will NOT be sent to boys 
Under 17 yeans of age. 






Addfeit 



I 







A Beauty— — - 

— how did you make if? 

,J 1 Knew you were handy with tnolfl, f if-nrcc, hm this model 
• li im:l i i-ruNn't!— -even ttm-« citrviim.-, are wi>i:n1erHiU That 
Jab iitumim mo! " 

" Sul ill till. Papular Mechanics new bimk ilwirfhes arid 
llluitritB every step — tflh) pit-l haw Lo umku unirh nnntel rnirt 
y-MirselL Ami Hunt! rare I nr* aru ea-lr-L < J all. nlmpJy tiinldi-J 
irtl h Use new Cm Tt mills they supply It': 1 in'Huill'r fun why nut 
hulk! t he 'rtn vareign' too? r ' Papular M^aiumlftn New Buriat 

“SOVEREIGN of the SEAS” 

Contains CjirriLiletc Fully j llu-l ratnf [llncc thins tar BulldlltlG 
This Famnlis Ship M ikIp] 

O, bcillliflif BD-|i.ir]c bmok HMhled Bit tlrt(t|| pdjur 

PRICE 41.0(1. POSTPAID 

POPULAR MECHANICS PRESS 

Room 134 2QQ E. OntArl. St. CHICACO 



$ MONEY-MAKING $ 
OPPORTUNITIES 

Fur those who need larger Incomes or mml seek new m'mjxii ioni , 
TJir fulluwkni wurkabte. Lbdlnl ulun* tie adaptable both to rite 
tu-inls ai the country or dlj dweller el&OT for uufi time devtl- 
oe -i in'iu or [trlin'H r fll Inemnr BPlinv, 

kn-ry Idea. M-t ronli In IheN? IhjOIC* has [men uied by otlirrt 
for joicriir. Tlier are well wnrrh your 0011*1 denuloo. 

Plan No. I — f-Tji'l u Wft'k uLdi (lit and Camera. Paul <1. rt*h 
|"!U you Low Hid ruailo a ill lb' avernce n-r Ifll.SfJ pic. tit Price 
II. CO. 

Plan No, S— llantliti Settle! Ilf. 1^1 Ob Mt»rt teACti >vu u«w «v 
cbfiiite in UjLh money making Fri.ee (1.75. 

Plan -No. J — Lii-fr ii^tMiJiin ^ervUV, 0 n^ J LL I manual cotcri bH 
m H-ltrH , < J licmJ, w-mn'd mL j u *m tKinl^l. Prhs# (S.W. 

Plan Ha. 4 — Automobile Hi-flj i L- ti S , Sr art. n. 1 ncrat]** buni- 
ne^i or your own Fine possibiiitire hers, lixcdimi m-sr m- 
m mn i on ixwk. Price (1.541. 

Plan no, 5 — Outdoor Oppuri uni ties. The re^lnit of email »nl- 
rnnK bird* a Oil plant-* far hmlll. PfliT il!-0IJ, 

Plan Mo. 6- lU.OOLl Uumv-Miklnr Konoillas. Comnleto ia- 
'.trtlrtlniiii for llks hi .1 kiln: of cotiiiniadllku M >ttiflll colt lllAL ulut 
bo ^old ut ■ hatidiHJEnr pmHt. Price (4.00. 

Plan No, 7 — flow to llnlrio Mcrnn' fit HiUiie-. 10ft jurct^ftll 
WAVs, for wantt'u tri niults 1 tuanej. Ihrtce (H.0Q. 

Plan No. & — lllO Civil Werolcfl lEianiinallnbii. Cotofiits: steady 
Ooi i rllOLrnt jotWr All ti"l*'« of |j>nBliM]n>, Better huMOeBB muatts 
1 1 1 1 1 ll =s .1 ijiJ:-, i if ti l'W jidbi, Ftruaro nan by ^tudvlne this m w book. 
Pitot ti-M. ' ' 

Plan No. 9 — MaklnE I’OLtllrt Pij. Tlio plttper Ithnll lur HIPl 
mAnjijtpmenl of row Eh For Eiiiihi-r eiiif cradurtUm. PrtW (5.00. 

Plan Ho. ID — l\ir Faiminp for I'rcfli. rum nine in ■■ niri inn'i 
Eh itt. rbabl^ F he Ivk I nner la |hjhv« 1 fioui the Hturl !'H« I l.OU, 
PI nit Ht, II — IEilIi1iLl.-« for Food niiiL Fur. A dudipTetC idllile to 
tin- micfi— -’•fLil ri'n > itic nitd tuvHdlaB of rabbits. I'rh’v F2.O0. 

Plan No. 12 Tint Fro# [ndufbf. Should ho considered more 
as o aide II he (b.m a.i it major means nf Incnme. Price (2.0fJ r 
Flan No. |( — Tliw rn l.no on a flub- 1 -ts ne'e ITofirieal cad. Fuels 
altil flKtirc* Oft Tmw liJ'i i- runuiv flu] fiom r h.L- city and rouuU 
seen rtt j 1 unit Independence. Fries 1 
Plea No-. 14 — Kcw Wajis In Moiic Motley. Rocer liahso-n pfilftta 
oni 1o voutitJ meli and wenhicn th-c proJU [Nwulhllltlea Jn GO /tin' 
diinufiia] Industries, Print JJ.Gfl. 

A tlv Of Ihli xtNTtL-t- tnalL-Ll tMJfl Pri. Ill UEiOn TWelnL of urU’ii nr ..eni 

r.O,D r aujTrbere In U, tj. Put paHmill prico and f«w CeUU 

pofllajre. 

POPULAR MECHANICS PRESS 
Room 134 iQQ E. Ontario St. Chlcayo,. I II look 



W 7 k?» writin/j to atfBerffi^ra picaae tiuiifion Popular JSechanica 
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Wrestling Book 



Lvitrti at 

Hi) inti 



Be an expert 
Wrestler, Li'imit 
"Imjnn tiy mail, Hi j k rea t«»t 
OTeaUtm pf nil, Fntnk Catch *uuj Farmer Ham*, tmth 
world fi i h.’-ml I. tn» have pttpuml Hie >-,•■>■• arundfepliaf :--:Ui-e (aT i-;- 
t-. ii rftr amtlrn nb fiClilUtllS Wee st I iITb r a hyilc-H I Cwhiire. Sell 
ptlime and Jiu- Jil «w E«h TtTecitf, F , -■•iiv. imsjl mi i«T.ir' ' - 
l>wly fluKUd m. ■•! ciin-lr^l h‘MT(T'F hbu Mir • -io . 1 rmrir pl'h ■< - ■* t 

t.v . pTffr I’raapaciun |in.i?r*— tifsnur.nijr with Ikristnip lutinnw- 
tin-n-Na Ch*ra*-‘-nii'j-e:r Mini "e 0* ci.v^r puhUiiiB, Ijl!} i -1*iUr 
Writ* Today fir i^n-iir c-m. SFiUS #« stun*. 

fjiUMrcf (iMDU^ an*™' 3371 Co-urhuejr ftlcUfr. (Unswhu. Heb. 



IVew York Ettah]i ^i 
Electrical 

As& for free booklet School 
44 West 17th St M N. Y. C. 




STUDY AT HOME 

trained men win hiiih 
pcfciitii/iifl arid hi-g^ bbl'cchi in 
iHisincuB and public lEJV., Re 
I ndaypemdOTit. Gresur uppon u - 

j:ilUe« ikiw than over be ft' tv. I 'lit 
f-rr -i -rfL 1 lulal UTri hr Aided fcjr EDMl 'V’Uf 

U- J ixALi-Uiif ■ fc-.Lrn 

$3,000 to S 10,000 Annually 

V( Bukin "i o- ■ nr br ■■lep- You can Inin at hrira 
I.jlitf -I nm t.riLi: . lU'itna Hit Idid. El ccinEern-dd 
iiKrt |u Mrn Md-rt. ii r.f ihii l-mteiL t- V- 
n ruBtirriiii, in* Min* r«arti**»l-*>o1iim* Ijiw Utirury. 

T hirilll, u*'t 4. M |- vn l:uJ Id. fl.l ■‘ij.j.'M I Jifi Till! LIT. |2 Tor 

and. “KviduiiM"' bout a FAKE, ScOid iVr llbi-m Kt>W* 




U&tlia Cxtansian Unlvanitr. Stph 164- L ChicaiD 




. DENTISTRY PAYS WELL 



Leva new h®T £e Irirnnn fear earrii h«i . lia i *rll paid 

EfffiFih.it lnh III Unrrrjiirlk*iJ ftalij , >'i.w irvir.l- inC r T nlr.im inwiintt VD41 

TniSi V ill iLa.| iiiMlnirlinr . Ul| Htlirnjl Pa-T *nil tt-H IHi Hf-ptn.:-* 

McCS»SF£ SCHOOL OF MCCHimCAk. OESTISTHr OF PHIL*-* 
207 Nl Braid Sid frant, ft -lOS fkilitialahla. P *. 




MODERN 

METHOD 



BOOKKEEPING 



in 12 easy 
lessons 



bp retire*! expert- 

antira course, 



Open. iron and ^[o«e books, 
mo. Bl'iiftt! i 



Easily Enast^nadd 

S10 pays entire course. Bl n dll cany payments. 

THE FRAZEE METHOD, 14 A Haync Plata, Nutley, N. J. 

LEARN WATCHMAKING 

and brmmc Independent, We ht?ljj you *iect:rc a now iron. 

E£suty to barn. Send (or F : < KK C- A TALI Ki, 

ST. LOUItt WATCHWaWIHa BOHCKTL »Pt r i It, LOUIS. Mp, 



Hirf ■! f#- Scttioni. Ur&o boaod. 

j i ta leiesLupe raKerrui a^x Ltnsea + HkM»e 
ran C D. Bt>cCibl Eyu J'Iht Tor liX>klint nt tlie Sun. ludlldetl Vltl :i;. 
Can bt’ Uft’rl ns a Ml tfrPiSrrnK. 1 . CHnirantPinl bia VaMle^ P(wLnimt. 
(I Hi, C. 0 . 1 J .1 Sff ftJLtfli. fltnnrr It Company. T-U, rrapton.N. J, 

[(tiiflliiLlllfiUI 



SPLEN DIO SAL ARI ES 



fliios TO $200 MOVTIi 

I Hy. MjiIICL--’^ 

1 1 3 . * >d I .;i borer 
i’H.Erll. L’urrteT 
JiHfwjelal Afirbl 
:■ c 1 1 lh eijiti i_i Uisi>eetoF 
jdty Mull t.'iirrler 
ip. o,'rietk 
l Matron 

iPf-iSTMABTLIl 






ImmldriLiir Jnath 
■. J Cmri-E:uda 
) Auditor 

. I'elL-iihorn:' Ojir. 

i T p . s. .tinnier 

Patro I 
>finuun«ur 
• W :l r {■ 1 1 m an 
■Sltiniti] Lalmrer 
^ Ht.ttlHTlcd] i ’lerli 
Oimani Intrytilir-ff Bu rapu, 0 * p 1 . 111. SL Lniili, Ho. 

Ew/ii'J r.jr KK.K5! purls- hIutb “IU f w In tjtinLi Ty f* -I I :.l • r 1 

Gut- rd, ||[H-n.l JuU. rsiallnil "X.’ 1 fCil+Tdfc.^ I^lll l..|.H , | 
(in*. a(4.. ACL St Ml' t-'ULJ-:. 

?fAME 

DDIlStga.,. 




Confidence - — and Cash 

'“The KT. I. A. trainlntr luu 1 to Ugllt rnB 

how ti. write a puciid unions Hurry, unrl wliy 
it dliHj-iiJrj tn? written that wjy>'. [1J apply- 
UUI tl'li.S kl]i>Wlp4lR« I TL'Ilri Chdilllcij, l.M. L t- 1 TL! 

nuite aompletlna the ceuret:. to nell u 
Feat are Btory to .S'rnrMJn ittf Mnfnzi.ru- [or 
3S0. That ri^ulteil In a.n ImmodUtc 
usHipnmem K) tjo *t; Other for the KJkmn 
msufiksirtH. J . liij rmw dolhg lk'tU.ih and 
have had tme shurt. ebon ntory pobliijhBd L 
VreviotQ lu ^iir^lJlnK In thiiaV, J, A, L hud 
never written a line hrr DubllcntiGn, hnr 
BeTlotialy oi [h’r’i«"ij to rim ao." — L'Sene K. 
Levant, 2801) VV llshlre U I V tL . , Loo 
An«;cle2j. CAL 



How do you know 

you can't WRITE? 

Have you ever tried? 

Huve you cv r cr aUemptcd cvt?n tlio least bit of trnui- 
inp, under competent guidance? 

Or La vo you beon Kitting buok, us ft is so onsy to do, 
waiting for the day to eomo some timo wbnn you will 
awaken, till of a sudden, to the discovery. <- I am a 
writer'’? 

If the latter course iis the one of your choosing, you 

probably «rrt?r null write. Lawyers must be law clerks. 

Dficturs must luo intemea* Ejnpnecw niujtt he drnfty- 
mon. We all know that, in our times, the egg does touie 
before the chicken* 

It 1*1 .seldom that any one bpromes a writer until he 
for she) lias been writing for an me time. That is why 
eo many au thorn and wri i era spring up out of the news- 
paper busineRSd The d sty -to-day necessity of writing — 
of jmthoring material about whit'h to write — develops 
their talent, their background and their confidence os 
nothing else could. 

That is why the Newspaper Institute of America 
bases its writing instruction on journalism — continuous 
writing — ihe training that hint produced so many suc- 
cessful authors. 



tt'firn to write by writing 

■^TEWSFAPLR IrFfitirute traiiung in bbAed i>n Lho New York 
Copy-Desk Methud. it sturtw and keeps you writing in 
VfjiLr owu iii^mt*. gh your tiwn time. Week by wenk you recoivn 
actual aMignmenks, junt ain ii ymi were right at work on a great 
metropolitan daily. Vmir vmtiav is bid’i-iVam'ftf eorrct'tfd and 
CoiLPlrurtively ertticLJed, A group tif men, whose cnnibiiisd 
newspaper I'xpef inucc totuli nmro tlmu LM5U yt'anra, nr l’ n^poli* 
iHikile fiir thin teintructinn. L’mier siteh, sympathetio guidanei^ 
.ion will find tlaat finstrul of vaiicdy trying to cahpy iuide qiiu 
warding trinltH'i ymi are ruptilly developing your own dip- 

tinctive, self-Jlavciriil style — tinaerftumiE an experience chat has 
a thrill to it and which at. the same time develops in you the 
power to mol.tr yunr feelinca artii-nCate. 

Many people u'hm di-nj/.J' bn writing hitcpnie nwn-^irurk Iry 
fabulous 'jtiirictt ubtnit mitlloiiairc authors olid, tlicreforc, give 
littl« thunght to the S25. S.'jO and SUM ,,r more that can often 
be earned fur malarial ihat lakes lirtle time to write — sturies, 
articles on burinese. ftids, trnyrb. eprirt^. reripen. etc. — tilings 
that can easily tie turner! out in Irbure hours, and al led Oil thfi 
impulse uf the umiuebt. 

How you start 

We have prepared a unique Writing Aptitude Tr*t. Thin 

(.ill* yitu iVhrlhlT v II I. H ™ iP- ii-WI Ihr. iun 1 1 L4 [neTLTILl nLCnlUll'W 

li.'-cesiyuy tn tnicre^ f Ui wrllllig — ami In ubSMVttilun . 
dntmabe imitlnrl, crE'allvH tcnaflliathm ete A'ulJ'll cn|ny 
taklna thin lest. The eulipOH will Curing Jl wldiii'ilt »b- 
liffathin XewHpipcr JcisUtutc of Arnwlea. t T7'R Broatl" 
way* York. 




Newspaper u 

l7f?<p Broudwuy, New York 

Semi me, without rr>?t nr obligation, ymir llViVin^ Aptitude 
Tf-t and further information ubouL writili^ for profit, as 
promised iii Popular Mochanicu, Jaaiuary. 



Mr. ] 

Me*. 



3J f-is j 



Addicts . ■ , * * 



I t \ l] ci ure." pon ricnee confidential. No nlCBIties will call on 

Lymii, 



f 

I 
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tan*™ 



iivt Ume; Increase 
your ability to hand Up 
new probltitii, new conditions 

with this lfiVS-paj;*' lifintthaok of miideni 
pructfM, Givfiff information you need lo liali- 
dkv niiy rituallbi] , everyday or emergency, 

fruin slmuL- boakAflepI ng to higher aeetnint- 

]ii«. JPrUirltiLi'.H, working t* r'j-Ci.'xJ nn,- . frir-ms, 

C»ntroia T ri'[wntH audita, ^tc . — 113 biff nrc- 
tlfuw iii one hpnplj’ volume for or brief 
OB-HC — tlio Accountant!' Handbook* 

Wl driy lined by e smut Ives, credit mm, 
num kcr is — av ur i Ilf r 00(i n >|ii(S twug M . Xvtti- 
Inn «leu I Lkv L( *t eiuy [srli-iv Brut opinion nQ 
Jill iiUKitN — legal , minnciiil .banking , account- 
ing. Editorial Hoard of over To rv pr-Jln. 

Content wimliJ .Oil 111 big bnob.-i of uhurI HtykL. 

W rite tod ay for 32 -fw ue an n > plii SWlI on , 
with full deuillp-, including \uw cuki, r.t fills 
ffre^t Handbook, No charge; no dbllga- 
tiofl : no iEiif^E^LU Tciii c,lJL 
— ' -m -■ ■ — (JfotT Tftit Fvrm y i i 
THE RGNALQ PRESS COMPANY, 

15 Eaal 26 th Street, Row York,. N, Y. 

PIcom scnul me, wliritiiJl chftrac, rill" SJ-nagfi sample sect Inn 
r'l tho AicmiTkianm' llindbcHit wills full I uiormalJ u-n aLiont 
iIlLm book, jl i lit Its low oast. 
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I 

I NttttiC firfiji 1 BiairtJ • 

I Adiinsda .... . . . r _ 




MO Si 



City.,,,,, 



Statu 



CIVIL SERVICE 

★ POSITIONS ★ 

For the 1 formation 
regarding the positron in which 
you are m o e r e s t e d , 
mar k a upon. 

fiar' ■ 



INTERNATIONAL COR R ESMOND EHCE SCHOOLS 




ttox 5fiH2-G, Srranton, Penns. j 


| Without co?t or oSjIsriiIioti, please sm4 me lalcst ialor- 1 


mmi 


.hq tm 






“7 Railway piital Clerk 


1 nr* Cferk 




1 Pdkt Clerk 


1 Stem ores her 




J City Letter Carrier 


Typist 




J Rural Carrier 


J Jtb Clin Push* safer 


.V n htM , 




Address rrrrr „„ r , 


— 







1 


A^AF ‘Tree ^ 



*?l r ?7 Sf l t , “ rr ' ,J b r MJ prumltienl Iff iL mtnontiiM. SnM |ij, I in* felt U eona. 

joBtlce*, C^mriVinatCn tftt end Cm* meUvwL nf ti- - 

!jV lJ, k AJ " s^^un-rr ftOTiMw with lb* Cmlrti!, inrlncUne 

■jlnDdrali lap- Library, dalla-arei Idrr.mH’. i r !y vpnrt enrol Ira art, 

M^n T mil ■ nwiful t Plant (»■ unene (iur ffVftttiml-M ■, LT„ H. ea*. 

hired, U •denti Inlll-i i. In-w nv nthlr trrnae Hua**- j-btei Awrvucn 

Wrtf* Per 1m beak today, 

ULACKSTOJVE INSTITUTE. £1P,, "''“«£££ 



URIC ■ BlUlt) 

■vbEM.il dearaa. 



J 



Chkeait? 



New Type 

AT 




OIL l EAT 

Heats 1 to 8 Rooms 
CHEAPER than COAL 



LOW AS 



S| 8«7 



HEW INVENTION I 

Jinllrely new dpvelc pmen t r,t Llf'Q'S 
HerLHalhiEkal " MlnrniJ-U’lcJF’ bpatluc 
principle gives m nTvelnUs I y *lmi>liUed 
burner at ams^loff ti»w price — *1N to 



BIQ MONET lor 
DEALERS— AQEHT3 

Make birh ■■ ftlftO to 
XlIKi-ft BiiHLtb' I' rre iiumtr 
*urU y.Mi oifl l.At 1 ' 
I .1 ;h-,s. .r[nj F-JC'Hf >1 lvj,r.' 
layr-i l.-inrit pn. f* yj.ir'- 
IrtTi fhen-pi Tiwl 
*1 nuey r i .-H'i f uir« ni f-h . 

]'..LI A fhetflry riio[H>rj.P>iiii. 
KftllDaaUr anierlirteil. At- 
traetin vilri lirrraliLrr 

1 PiituiiiLidk it..* Diftkuit I. it 

Biliary . w'Jiy tuit Yli(' ' 
Wr^Todayl 



Jl L 7 1 A HtaCH . . . etitve U»d run i :trt. 
llcnLS l lo H rooma. Clnan. imi.ie- 
lc*a, llraiA Hell ik* liSOb burner. 
Haves 2 j% Ip fuel owns. No rJectrirlty 
. . m blnwrr r T , nn mrtvliiff purls. 
Merely lurnlnff valve iL’ndcnvrUcr— Ap- 
pmvidi gi v«t a! I the heat yrtu wanl. Fitn 
rlfflit iprn EFli-pit, ATiyrtiie cJLh Irnlnll 
Li cickwl bv uJJi Of wsif-M'j Eargeei. oil 
burner manulaetureo. 

TRY 30 DAYS WITHOUT RISK! 
Rusts ns trie Rir lull detalLf, Trv m 
your ywik Jsaitnf at our rSlik, Money- 
It Ar b: CJittirnnKf'p! prntin'ls yiiu. 2fl other 
PTiOJlt'Is JLtirl i'Izcw |p chrtose Irom. ^er.d 
name for SPECIAL OFFER I 

114 Union St., 



LACO OIL BURNER COMPANY GR ^»olo n .7£«* 




ROBUST 

Doubled 



HEALTH 



th In 30 Pftysl 
I poiillreiv 6UAnANTE€ lo givh you 
fl nbti at Hrallh, Doubled Sttchfllh, 
S.|B)mipia and 10-25 lri r mor« muulo In 
30 dffyi or return your money in full I 
Thu world -taiiKiusi Stabbing 4dn<l 
Couna ton ni ris of fmir pi"iil eotitMa In 
one, yet eosibS only $lf I3G postpaid. It 
th'eu proved (11 The most clTcfllvt 
I 1 ILLLT 1 I A\D STHESOTII Byatcin 
ever devl w-iL VI \ 1 E QU hul 1 1 |». *utM'r. 

ibundiint nversy, npiilmat WEtciHT, 
FtnyLUtf I'uw.r am ti Imrsung vu.illtj-r 
(3) Et iritTEltips a Himnff Will klld 
ri .. id J^ELF- CONTROL ; and Hi It 
Inrliuli'i an amasinji "Fopvga’" and 
FKIiwNaL Magnet I SM C CPWI 4, 
Wflle fur fltn ln;r dvtaLls. pnarjintaed 
tr'llmonluls,. rrc.. nr ENROL 
NOW! Caunt. nnly 

No tit fi, na axma, no 
apparal Lt! t & purehkie, lh Wor1!i If0.d0 r 
^fcomwifurird bti f ihr World* 0 

Leading Health ^fafTaffinfiTb 

THE STUBBING INSTITUTE, D«pt P.M.4, Forest Hills. H. Y- 






btlV^hfUM 

Si^lifiiriLf 




th* mT atabbinff 

ri.*‘L S. Dftv«y . 



MECHANICAL DENTISTRY 



SEND FOR 

FREE IQQK 

Earn Big Monty— Man Needed Everywhere. TTjI-- 
Inbliey -making hualncia^ rasdy leamctl let day ar cwnlnq 
BCWlOMH, Practical, iTidlVklniil Lralriliig, I-isy terrna. IVfllc 
NOW fur fret catalog P arid apodal tool offer. Addrc&F 
HEW TURK SPriDUL or MECHlktCU. B EH T15TMT, 121 V. JlH Sinai, HER SOPH. CUT 




RtAlHO i\e:i:i>s trailed me\ \<m : 

nix mr uiiuriDo 



Cirl Inin Ln .1 inf , mSrt-tT -ln .1 Ljn J Ffurk 

dtai Inix HV 141: 

Hu. - ni Hiu. OHwh,inliLL 



Elr -HfedriklCJiJC 

7rV4k. J-.-TMM, WOT*. l-.4riL vl 
J.'.i.Ciu Fd. u. f«- Wrlla i , iliy. 



»!:!>■ » Flird !ia, aiRTnlt, 
iO* ltkflu.ua. at IxjEue. 



RADIO 

1130 Lk*/..„ a*«. 



A TELEVISION INSTITUTE, INC. 

PvpU IT. Chlva B v, U. 



1, A. 




AT home: 

Ijeameaffy Kootmei McUiodof wler* 

ire pKotna Mifl FnlflH^TilTM Jti -rtlL H**. 1 W 41 
*H tn-l-nl M >-ir. TMir dv^vnil. p*r»l fiw 
Jrcfl biiali Trt . AfiiG Jlfruirni .-ir H<vmr, 

N4T1PNAL. AHT SCHOOL 
){01 MkhUtrt If*. P«pHr ,111 Chicago 



Information on uny book fret 1 , VS ritp lVi|Piilnr 
M t^rltaiiiffi Pi'esfi* Chimco* MJ, 



$400 MONTHLY 



RIGHT NOW IN 

SIMPLIPI 




S(»rt bit tiavi-na biialftcHi of your 
uwn. L" h uh iiii.ll y low pn»a Seri 

j'iiij amri in i hi r- ptriAt nutkltij 
work kl lid Cmt ihnn yj<n LlEiuq-IbC. 
ProfHn will eorily piry for It N^w 
ia the tint U> I my before inflaUea | 

copj*a. 



10 DAYS 
TRIAL 

AT-OUR’RISK 

530 MONTHLY 



yo li a. Shop wi f h this 

BP AILC wet . 06 

Thnij^jirirllii fU iljn-P* ate vaminji biff □ C.aft 
Inriney witii ll^bml riuhinij Hi CU l ive 
rainy prn(i.t||bb juh? nnd imbiirufliou □ Et«-vt-riv 
Httrit. it Jr-ta yntt biuncMi-. (.'beck th* 

■in 1 ymiVi 1 Lti.Si'rMilTHl m, lesr out nd C Baited 
nil I l['ift;l Intlay 111 

HOBART BROS., lea *1-14, Tray, 0, 



IS NEW 

> BPL j 

P 125 Amp. 

□ £00 Amp. 
P 300 Amp. 

□ 400 Amp, 
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Increase Your 

Earning Power 

Apply time and labor-fulviiip ki ] i ki» to your work. Your 
efficiency will food, be reougULmd uml yuu in, i LI be in line 
lot advancement. 

If you do machine shop work of any kind, sheet-metal 
work, pain Li tie, rnrp entry, auto rrpnirinjr. fiiriiiillk:. con- 
crete work, plumb] me, electrical work, weldinc, bui'ldirig- 
filn.-js work, itenerti] repairing, tnol-makmE, poultry rais- 
ing, miiEunry or home repair work, Bet thig 

LIBRARY OF 3600 

TIME AND LABOR SAVING 
IDEAS for SHOPMEN 

and handymen 



j VST OUT 



SHOP 

NOTES 

for 

1934 

480 Articles 
580 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 



tnditrEInc; rhe new inf+4 IfiflUr lllustnited allow, there jtrr 
rkllt ynlurtli'l In 11 h* rth»U> Xn-HSI I _L I : r-i-Lr >■ <iT ^ti-H M i . uhiIv ■ i la- 
d fratCKKi slmrr I'uts. tn r very -day SnjIjh IUt*- ne'e JiiHt a Itir 
of the suhlecta tftkon from tin; latest Ihsi.lu 




JLllffl Cell* -hl--e» r.iii- 

^rrtcL lr.Cn Altilrin 

.Mr f>n-ii.n-p*rr. Bn. ill 
|Uiii3^-l» [IJectM, Trkfci 
itf OjLI in* 

Del I, ilnB.iP , 1[ i. i'll--, ii .lli I , 

fur W..ik,3.i,|> 

C>J Tro.il - tii i.“i:in x* 
rioirli i.n Pr<«r„r fnil 
C-Th TikiLt. I>u1 r.k*- 
n&4 

Drillpcrni. IV lull Ycu 

csi^ihwhh 

SL/n-cfb L’Iol *LHi 
mvmi, Ein« o-isJ Cud- 
IILLIIIM 

Fnmi. 

1 tonji i’.r fa 

Flower Blaadi , BhL 
I r<Kti 

J ' P j I : I- n llnil CDh.lTi.il, 
I Ihi in. 

LlJiJil II 'l'J4 :!«, riMI.[>l* 



Jlnndlr^, JVn»'n"], fat 

LI i r ll.irin ■ : I.,c 
klnilcr TO li.mcr, ,fc I- ..." 

Jisro*. rSruflU* 1 i-i in 
liniiiH ii ii -3 Jn J I fc, r- r 
St m if lit 1\ T U, 

Tni-kj nl Sh*#proij|i 

riMlI.H, IHTILI.J 

jUiiLal Tipr-nlin tin 
■* irkii'C l^rl"- 
W Mi-.'lm ninp nf Up- 
inf 

F.tidi’irip Yuur Hiiins, 
]'rn kt nl 

Fim: b , Irr .iril F link 
(III h fit | 'ra.:i:inf 1 ihf 
lt-.>i:rijr, Jilt ii-i.J fit- 
iijr^i f.r 

a |ir:i T •, l b H i.n.1 IHl' Eli-llt It 
with P'-T'-i-J. DrnJt 
ri- , p< r.'L rii-U ■ Orirlnc 

Ci « w i j Ii I ri - ■* i ii i 1, Id ht 

VI uirk. r iJiii J-- ti'ji. Jar 



SiltcILi,» lk[ *e h In t p, 
’■ I ■ i ■ • r DriTuo. fi r 
frinnU iSiii -p 
h ii ri-'-i tor nil L'ur- 

BOvi* 

£-"■ i l i n t Culi Iufi , M ii irJm 

Wn-r-hin-i 

Steel I J ii I l'*ta ii* i|.o- 
r Ii ir.h 

Stttfpf* Utah"!*!" fur Fin- 

l-Lll-l '■.[!■* I Li j 

£lniid. E*i«lUli 

Sl«JyrF»L, 

SamLNnw. ISf.Li j Diitu 

t«S?fl, a „.1..4 

Eti-s-pw^Tiiii 

T»li|i*. f 'hn Ir-iiiu, I o r 
Pli-nHI 

TfchF. Qiui-k. -t. -ini 
Y>nt- rim . I! mi. I 
Wrli'i. I liJ.ikri. .^r.-, f.-> 
flo.-.ll lil.Mll 



J'-ftCh toTupip contnlrn arPTDsLmatrly 4 Jif) arr.l*.'h'.H fthil 5 f >0 
tllUfltrathKtiR and has ll'li nr mure ituun. This imrlvah-i'i 1 1 1 < rrt ry 
of B-lfop JirLiv] may Ijp si‘r:iirfi:l Ui r a I llmei nnly SIU7 

tlnf nrn.wnt uupply of InKiku In rJthJiuMLiHl Ik uJInr must lit 
wlLhdruwu. 

Send Ho Money. 

FOfULaR mechanics press. 

200 E. Ofitatla St., Room 134. Cliltano, Ilf. 

fh’Sjtl mo r an per ycniT ■■■•tte’i’. Liu' fid Howl nir bonkg. \ will [>oy 
[jiiiTniiiTi prin- nml small run mini rrf noslaiff My mnnt-y will 

Ik 1 ryfundtiii if 1 urn uot satisfied. <L hcek whoi yuii want . 

□ 1934 Shop Noloi and Lutht N.indbiivk, hoi h tar 9fc, 
rj Shop Notn Library H vuls, 5J.50. 



Manie, ... 

StriTL mill No. 



City - State . 

* C r Or D- fippHestn U- and ptHW* •••(run oukty. 
Ff.if'-fJiffe, rtn\.itiaTict mu ! actum puny p.'rfrF, 



If yt>K ft'fMi 




i, -L_ . i\ 



WHAT 

will you be doing one 
year from today? 

Three hundred and sixty^five days from now — - 
Will you still be struggling along in the same 
old job at the same old salary — worried about 
the future — ^never able to make both ends meet? 

You recognize of course we are living in a New 
Bay— the New Beal is n reality I j\re you wa!t- 
ing T wondering — just hoping? 

Bon 1 ! do it, man — don’t do it. 

Choose the work you like best in the list below, 
mark an X beside H, and, without cost or obliga- 
tion. at least gti the full story of what the 3, C. S, 
can do for you* 



N TEH NATION AL CORRESPONDENCE SCHOOLS 



**Thr Uu.trrrr.al U ntTl'rrtiy 7 * But 3fi«H.C, Sctaqlpn, Pnina. 

Wlthuut coet nr abii m Lion. pJeaso ifchI ma a «tiv flf fnur booklet, 
“Who Win* aod Wtoy," uii-l LuSL u-J rt kuLwra atuut Unj lulajctt 
hejant wIju-Ii 1 hum hMtknl Xt 

TECHNICAL AND INDUSTRIAL COURSES 

Li AU IcniLoliilD 'ilih'Jj.tLii.- 

□ I'lUUlllilLf p SiMITSfc FlI I iu(C 

□ I I r"l l IJ>K l_ VontlllUwi 

Dfiliect Ma+aI Worker 

□ -Slrnln 

IT! Stpnru ILliH'Lria Ktkaliii"rt 



n ArMlLiiPFit 

□ AnihiUkLurjil TirnfcnELiiia 

C" l 1 . I3 jSi||I!!| 

in 'Virai.1 MiLlvforkmK 

□ Uonl mr [ i it ilt.iE lluilctcir 



B CiviJ Fugltiwr 

Si 



Fi Sl mr l ni:, I 3 Lm i i i.i ci 

□ Situ r i uni S'.’ 1 kji-E'L' r 

[J IClpcLri-j WLrLrii; 

□ Elpntrkiil Kr 141:11 rcr 

tn J'ltfti-I r ii? r .kill me 
U Will Ijnur, T-iwIli" mill Gu 
I | ItmulliiR' Khfrp 13.1 ijii pj Li. rd 
JT1 'IVIrprrapI: Rnirinwr 
n T-dtijalmun Wiirli 

□ Mflebmikal F,njfLtn*r 

□ H«[iMLkal OrnFi.iiiiaB 

□ MiLiih: n5fl t. PI tiialfliiiip« 

O 1’iittrrniiiiilciir 

n Plpi JlTT+r Lj Tinnmith 

Q Ti 1 l-'iiclnwr 
n M rii'ljr h 111,, l niiilrild.K F"lninn 
[ ] £. rkri I i In- j !■,»--« □ l^iuel ICneuipip 
[”] Avjjjiii. Li Eisui iji-ri 

BUSINESS 

□ limine M ?4n n J4 f'lrmnt 

□ liHlirc ^InmiEHiHiTit 
El ] riiEi±*ln,il ,\| .LLLiLin-im'ut 
Gi lNiT^.Eirn l Minwni^ihDat 

□ TraHic Mknmmpql 
17. Ari'uuntani'y jin I 

L'. I 1 . A. 3 (mil bins 

□ Tl(i4>'kl£rF'[iniK 

□ ftwrrtJiriiil Wr.rk Q SiiatiLih 

L I Owf- Ai’i’nimtarat □ Fri'n. Ii 

Cl ^nlpuuiaiuliip D AiJyeilLiLDB Q Itrim-ntm. 

□ WnllhniwT I □ CiuTnnnlti* 

fcilitio tuuiiBLiij □ IlUjuLmt jJ&a,Lar 



Stirveyiuu nmJ; Mupplm 

n Jl^n^ r.i' UltL 

□ R, Tt,, l^aiueiivn 

□ 3t- It. Si-rci'iti Furfmjin 
L' 1L IL. l3rLiJj;n i.imI tl'.iu.iiiir Fiirpirian 
D Alt- Ehikta P 'J mm Opcr^tinij 

D 1 1 iiili vl iiy ExuritifT r i nF 

e Chmnl&lry □ l J J.*rnifti-y 

t’ria.1 Minim Elkrlnnrr 
U N'ilv: fra tinn O ISntlrrmjLl: tr 

□ Tea lila £ h-Tr»t- r ur fiupu 
P Cnlto-n M :lcli.li : Li'dirina 

□ Vi'u:-i!rri MiLLiuliirliLrjiLR 

□ Airrii i|ll 1 1 r-P i "i 3->Uit I 3™.m ij,E 

G I'lHsbry b'nmilnjr p li.uiio 
n Musiiifi Lukihpit 

TRAINING COURSES 

H Ruainiai* C 1 n t rf i' pin- n *!*[!■ Hi 
P' Letterinji > I n ('‘in Ip □ SlBCiJ 

□ J-trtittvrii [i |sy uud T'lT5i.ti£ 

□ Cci ni 1 iirpr LlJ 
□ 1 :ivi3 KwirvinB 
(771 VI iLht Cnrrirr 

□ IlaLl^ay iljLil Clerk 
□ tEfivIfl A-Jiriwiil Subject* 

□ Iturh rfchwil !riuti|iKU 

C ( , c.|3.'i^’ l’n.’[NirotihrF 



Nnmo.. 

S.trr-ct AdtJraiB.. 






I W^Stltl.lW...... - 1 1 1 

OffiUJWttlMl T |JJ1 r c,pu n 1 • • ll.c j 1 

If JfoH FrxfrfjT fis ffliifliifl. th\r rmi|n,-in tn thr fntr-rmtloHi! f'tir- 

tMpvmvncv 3v limit Gama* inn, Limits, MantrcuL tifFiorJii 



tc;j e-it ic ri ( l n *t i o « rf v trti st rs p 1 1 a $r. m en f ion Popu ?n r Mrch n it ics 
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A MOHEY MAklKC 



BfOOtf COURSE 

,, 6Y j lNc iT^LTOi^ES‘T-^1 

ntcK Dichote 

(’lij l "iij Jn-inictor tiT l'funj:n Academy nf [- inf An* 

Art |>i rivlOT fur A-^firirilnl Editors’ S'L , wstM]Krr Bytnijcul? 
Crritor nt — Tins MMUtmij a I' P<IK Pan tlhp It. ■ 1 1 1 f Inml— 
J 14-si SmuKMIl* — ’’liiiLEO- in -I uf Uie Air” — Hatha i.Msnh^, chr, 

THIS POKTFOUQ CONTAINS— Twri'Ey Lri.*dn$— H mulr^h at 
Bnuaiitei — Tells You All My S» crrli — Hiiw tu OfAW Fining Pt- 
Bflis— Cnunic Sirin?— Pm tv GlrU— PtC. HOW and WMEHF to 
MARKET YOU FI DRAWINGS. 

-St'anJ |2JMI, Currency nr Money Qrcle-r, T<# Si udio <«f 

NICK NICHOLS SCHOOL OF CABrOONlMG 

E)*pt, 33 KTV. Ran dal p H 5 t, Chit aim, Ill 




VOICE 



100^ tmprDvemeiit Guaranloed 

Wc build- strenfrthen thi f vm :i| org^n?— 'not 

hi(A i>i ra-Jt i h u irBJDHB— 1 : U E ttjf J uriiiiLirifri5.iiLtjr iHlund Arid 
*fcii:fitifie»1ly correct mir.nt c±irr brj . nml aheolute- 
1 y iruorafi iet to Inninwn nny ainitlnir cr mniiikin* voice 
dr im«( JfH • >• , , W n ■ i! r I'- >ri»ir J rrf •. I »■■••■ I hi-jii C t-i- «p . 

|_> in Will 1 : , ' l!i 11 i* "i v ' Ihr i ■■ wmi No li' -r^- 

ut« lirfn: in nayk.|KU uniJ«r 57 : -»r-. u.i:h m . '..n- ■: r in jil. 

PERFECT VOICE INSTITUTE. Studio ,3 ~ 51 
JOB Nb. MkhiRan Awn.. Cxlwa 




LITTLE BLUE BOOKS 



r^i; l TveS-. jifd far mir |r«« C Rt*l i.kui . 

T 1 -*ii ,p:. inl i i.r liLarwim 

Link* BkH HOtiK ca. m . .* k ..J . 

]>!|' I D bli. J i'2. vj.r-i n],_K. tui^riH. 

MAKE MONEY at Home/, 

I KlinrUracsf urmPT^-Hry, we A- It ymi haw. Iht? 
decani; 1 ! Write far M iiithniAni |io ik free 

AM EHI CAN MUStlRaOM INPUSt HiCS-, Lid 
3-44 ftoD.niiuin LIIPEh Toi*M*i drt.L ( 



EARN uo to 13 5-00 A WEEK M, 





RAISE RABBITS FOR DS 

W£ SUPPLY SFOCft AN D BUT WHAT YOU RAISE 



MRfll 

wSKtoK f AS- lr.fi TTOU- HlhMCST PRICK*- EnUlilh \i r .d Yri 
Ifa'ihM ti^i. .t caLv'i'-ii bu'I niJnlh.r run - ■ kiullUtia 
■■■ Hm « n n. inf? Dr : i— < hat r 1. 1 rc-iiu r • . Lur Ailiheti 

DUrUaON LUILHFHIiL C O., km. , E! f I 4no E b¥ CITY, N, t. 




PonLTBT P>'re» 1 2 i«i, 25 C 

i 



-sr t»lfi this til an « kitcT w-ptii abut p. r _ 
MFliJrrBU- »nd mail- it Ijj iad- « ith 3 5 e, (*c»niL:sp nr rcfcr 
fur Lli« nu|ll3 iaiun. AmvrkM FOuhry Journal 
la. Ci?Ph Streei i*\^ha\\ \ 



A FI 

Tk 



FREE BOOK 



i'ulil brittle, hat blrrl; In de- 
nmiiil evefj'whern are PffRtura! 
Sn t/fTfti. up 2 tn 3 tlaip* rhlchm 
l-trlceff. Mokf money hr^erline them: rciMly Tur market in L!& 
lisiyH, Tl e ahlrM'vf'rvwhere r\n ,1 TTiits, trial. W'rttfli lioW for 
bin frE^ fiS-Ji 1 >aok. nod 4 e ibmpt 1 b (toU«ir, Itafh vrJijf, bow . 
Riym-oiJth Rack. Stuili Ct-. HA H $1.. Miin^luHtli 



Homemade Lathe for Woodworking 

nni:l nlher ijrieTkjl rmwor Irole T'^r Siome shop Fully described In 
Shop Nolo [ur Tf»a:j. lUiLsirntei!. SiJ> i'ente J p^jHtpftiil 

Popular Mechanic* Prert. 200 E. Ontario- Street, Chicago 



in ! 0 Week * 

PAY forTR 4 SH)NG 

'AF TE R YOU G R A DUATEI 

GET OETA4L5 OF MY AMAII HO OFFER! 




p 

H / Ihetwo f.rf-JnhB In Bt>ll» UrikBdrut:. TalJilop Pi c. tni-*c . Ic-LdVLtiui. 
WF jr . *** l«" witRi of pracliciil »hOp work Hr. thv niN-dt Carww RmHo 
fgr Shi 1 * 1 , nit rei I TfiRchlnt ry RaL equlnmon t r T iWl dnn 1 1 nnJ RlJvBfl i«) -d - 
arplinn nr oip^Tlt-nR'a, Kmvlurm-snt SerrlcB frvrllFc. tryny turn 

w+ii'-r Irarnini, Rail CAupdrt t-adav IfiT Firs br-'h will- li tr-H* Vf-n hnw 
huqdr-cdi have boc'inir ii]C<r«aaru;l Radii* men artn* Lkfelria rn-r ifiUJiiiiK 

H. C. LEWIS, Pre-s., COYNE RADIO SCHOOL 
GOO s. Paulina strrcl. Dent, M-iifL Ghicaao. I CL 

Send Ffr* ItudSa Bonh a-n I rich Tell taw I orb p»t lor nr owfii m 

<Mty pat man i pint alter l fradujft». 



.VlIVIF 

.-idrfrefltf , 

Town Statr. 




Earn %Ari to 575 a veok ns nn Auto Mechanic. Never In 
tilt history of the automotive business h&a then- been 
such a demand for TRAINED men. ft weeks training 
IT 1 1 . you for 3 i job that's- wall in A f«r you or m open your 
own repair shop. Read wbut two McSweeriy trained men 
have done. Hundreds of others can tell you facts equally 
inf eru&l in j> , iJon't look for »_Johl TRAIN for ll! 



Farrell, Pa. 

t>t«r Mac; forward me 

your cruIo(. 1 want It to 
add to my invcllng ion™- 
n Irs. 1 urn ivorkinR In A 
modem aHhOURb I 

hurt: been rvul i>( IfhOdt Only 
four weeks, than kit to Me- 
Swietij Training. My best 
regard* to ail. M. Kiututauk 



lleeior. Art. 

Dear MiU Ju|t a lew lines 
which mid lit I n i erc»t you. I 
left your Auiiool two yean 
ado Ij .51 May. Since 1 left ( 
have not Aren p day l i wiilil 
call + ‘bard timei," I have 
h-een wort La d, vvtr Kinee 1 
left and have uveraged In my 
uarnlpfti f 1 73 . ne a month. 
In mite nT the hard tl mn, 
Many thanks. Tlios. J. Sharp 



EIGHT WEEKS of Actual 
Shop Training 

No hookn or Ickkohh 1 he McSwccny way . Flrsl you learn 
the ,l why TT of everything you do; then under competent 
Instructors, you DO the job. You work nn real 
ment iLild machines, witli live real loulk uf the »UtO 
eipert. In eifchr abort w es-ks you lire THAI NED to 
hold down a permanent BIG PAY job. Ally man 16 
tu 50 can learn. Write today for New Low Tuition Offer, 

AVIATION GROUND COURSE 

Avia t lun la coining nnd coming fast. Prepare now for the 
wonderful opportunities nf I he future. Each plane needs 
many mechanics tm the ground. McSwetny’s Auto 
Mechanical course is comb lined with aviation mechanical 
ground course. 



MONEY BACK GUARANTEE! 



In clfLlvi week a el itiicitHlve tralfilrsg; aetunt shop wriiK with 
real tool* ■>■■ r-tal i-quitiEiiniT ; you will he qvi u 1 1 tl ud to uctepi 
a Pill Pay itib as an Auto Mechanic-. If you Are not uiiifitd 
about your goal til cation*, your tuition will he refunded. 

Write today tor Rift Free Book on AfiTftS, 
Get the facts about jnln; and i-ov. I'ulilon 
Often. Muilind rlie coupon doea NOT 
chlplldate you. k obtlftHtuM MG ter tell YOU how you can train 
fur Hl£ Money In eight aluirl weeks. 

McSWEENY SCHOOLS 

automobile-aviation 

DEPT. 1«-1 CLEVELAND, OHIO 

Mall Coupon for Fro# Book 



I Me Sweeny Auto and A t in r Inn ftcRool, 

1 Dept. I □- 1 p Cleveland:, Ohio. 

I mthnirt cnat nr uLsligatEnTi, send me yuwr lilit Ell EE lirvcik an 

. ALKoHj ilmi full in tor about your low Ulllkm offer inetuil- 

| |nc New' Avljtloll Course, 



N a tn e . . 



Street . 



Town State. . .Aft* .... 



FREE 



THifM to advertisers please sntTt/EdU Papular Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 



Be a TELEVISION EXPERT 





LEARN TELEVISfON with RADIO- NOWt 

FtniS opportunity fur GX parte In Ihla 
annul tin Utiir industry, A NfcW bu&J- 

In ji NKW era nflere S L \V op- 

porti]n|m-.H (tir big saluriuai I Vihj learn 
KarUu an] ' L‘e ItiVlaluti tram the bfi- 
ElnnlhR to flrnrl in our uiju-vDlmmLy 

equipped IjlLki A atudJcfl. You Q.C! 1 1 il 1 1 ^ 

OE»eriitn thi>uaaniln or (loduns worth 
■of dx pensive catdpuient. You tret 

rs.lx.TL Itmtruotlnn uklllfut kuUJ- 

IIOM by rjiltn-tel^vt^loa Bpcrhdbibf. 

Demand for Einjti 

Tele^loQ uun 1 perietal and rtntly 
for the iimrtet ON THE NEXT 1*10 

buying waye. Business Kn^Uth 

Itnhltct new' system tclevLilnn wibl 
require tbaLLiamla tit relay lull! Proud- 
caNtlnJUtfllEonfl. Ultra-Short waves will 
IHirrulL eiffhty Ihmuuunt television tUstloriN 
In America nEouc. QF;j IN now ilJ'n l 
■"bulla up 1+ with itm world's next bmion- 

4nl(«r Ituliiilr/, Pin Muitt Th-jrnu t h, 
PracUub 

Qiifllincs ror radto* 

E hone lleeasc; list 
Cass] Complete 
u p-tn-the- tnl qum train! nc 
Oh modem '"workable™ 
televiHtoi] eriiilpmttit In- 
■nl U i.LE I m the new cMilode- 
my, Practical Rupnrlonru 
lu studio, Control room. 
TranHmKier OpCratlcu of 
To L c vision Station 
WSIXA]. Employ ment 

Sid while l minim: and op- 
en mj 3 i*tinn. Wno tor trrx 
Pltturxm oa |iu Al K J ' 



fbec roLDcn 



1 £. O* NOEL. Pr«i. Fi r*t Nations 
HcpL At, Pvwil &. Liffht 113 * 



I TtliTjiiAii, Inc. 
Kihiu (-it y, Mo. 



WilUml -at'l l|i,ri^ji p «!i«i hEHh LH^rpi-ii.j FFUTE3 fUuKlpulrd Fcicfcr Tlr.Grfc* on 111* ALt.” 

PlILloc *t,u Jl tun. ujilHip-UinjiliM iii tdcvuJulL, 1 uu 1~ jn , ■ 



M* 4 .d .■.■.■-■-II.PS..I + a > laiaiiBtaaaiaaaiiraTaa r. . , . . . . ■ . i , All*. , , . 

A*fr„. ...... 




the Barber Trade 
your nearest 



College 

Get This 



r^UAItANTKED fhL 
arifH and n-lioncr 
Du urn »r ii [kin PLini- 
fieEKMl Uy the new Na- 
tional llecnvcry Act 
Thin new Kovernmpnt cnninil 
UJVs made lUirberiUK pm tun rally 
... “■ more deal mb te proffe&ilrtn- 

Strangs mH may seem, Master lliiflur have o^koit prr- 
mHiluu (If ihD ffoveniiLumt in pay idgu -iiLlurlra, pf ibabJy 
WlttL a view ul ullmlnjitlnK ehp;a-i CntLipe-tLtlnn 

rhlH titayii right up your alloy I fui- nut to wtirk n t 
double (ho amount paid other like professions. 

OLLr shun Private J-ftewtl or Regular Hajf Rate Course 

rjLULJI ufi9 r 

DinMtL^ 1 lbJS 3oic>rmat,1)11 the nenrf;rt MOLEti 

Ev our nr the tlret tn gel In under the new Code ftulinir. 
>Ht utlior tmdo or lIDifnalnD enh an nutckly and mluJIv 
quality you. Many privileges glveti thnae whu enroll ouw, 
for 'n u| fl /hf? eoaT^ 5 I> * KUljml WOT ^ A-lter coin plot S [^ , a&rm 

There Is * MOLE Ft COLLEGE near you. C :|| D Lida ad 
idid wflQto trie mosit convenient ndtlrew given bn hum ciud 
you will tie mrtnnlghml with the oHer. 

MOLER SYSTEM OF COLLEGES 

Send for Booklet B 

T “ k - T - 1*» ITlli R( n+c^r. C**o. 

Si l| E Sl HtSTfiT Vtt if JM* DovriM Kl . Ump. ha, K«br. 

f 1 r. ■ Si- ?-« U " ; * 1 ?- V ( N a V> 'v lr r 31 1 - M II “ ■ iiLit, W l*a, 

M i, utu a™’., hur,,;. h l. fil H 

71S Prmtkk I Lb A**, JJn-uaU.il. Tei. 



The Ideal 
Christmas Gift 
for a Boy 




Here’s Fun Galore 

Reyn want thimra that wiJ “fiG"' — lliLfijgH he can nice 

with — scooters, puslimobilcs. bmall nutuii uitfi motorcycle 

fUBnrfl, w ind waann.1. eta. — Wbethtn - on Npinmnfl wlih<|i or 
KliiH tuning ninnerF — jre y&plitw, ntitj, t F bob- 
sIchIh, motor driven nleflg and snow speeds tera. 

I’lie Liir-miniJod I.Hiy unjovn pIliIeth nnrl mudrE niriilnrp--, 
He can turn his hade yard into a regular Anmsenisnt park 
with id. I thcam thnllenf — ferna where Is, roller eunatum, merry- 
go-round swings, uUs. 

How fnscitiirliDir to imitate the hip engineers and mahe 
- f.u 111 L wafer w het in, pile drivers, aerial Cableways and tnh-jr 
1 hi ii eh that , l work. ,T 

Whpn at camp at on the wafer he needs |>Lcnly at irlerr^ 
fo-r new wnyn of ha^'injj flift. Here urn dewiPi Bllt h DA Water 
bicycles, push bo, ale, water coasting tuhoggaiw, water 
gam Fin, etc. 

On rniny dayis and other timr® wben workirijf in his 
home ehnp ho has the hurdcat time finding interrsf ing: 
things lo m iJ(o. Hero :lto nny number HUefi fif- electric loco- 
motives, motion picture camernw, wt^xl turning lutijes, etc, 

ML In this liroat 

Boy Mechanic Library 

YES— ACTUALLY 

1000 Worth While Things to Make and Do 

ITo noeit not envy Ihe ether hnyH on ^rieonui uT the ttLlniTH 

they have but can lw t.hc bay in hla siclehhorboad ta mnie the 

Others wonder whore he «crs nil hi 1 ! Iilaiu. 

l.ct turn get the iTtFltl Of fijivdlia "’Made f| Jllmmlf."' 
EverytiLlm? la pi cl Iirod out iuul made easy. 



4 Rig Volumes— Books 1 , 2, 5 and 4 . 

Each Complcre in Itself. 

Earh honk iDMfRirca 7 i lili l 4 IthAw lnKl»„ has 4 fif) pace-, 
lUustrateii and cnntaiiw npproilmatcly ltma 

S-lhtfle volumes itri' *2 cneh. Please desJgmatO by Uumber 
w)ten ftrderlne* If tut entire sec Ja ordered at one (lent, tbc 
prlre y $7, 

4V11I be sent tn any rulrtnse pOfltpAJd when remittance accom- 
pimlnF orrter. «f purcel iHiftr U-O.D. anywhere In the U, K. 
BJluiily pay pr^xman price ^liui cutm tyj^lagd wheu dcUvcrccl. 

POPULAR MECHANICS PRESS 

JOO E* Ontario St, Room 1231 Chicago, III, 



’IS'ftefi turiffiij pi case mefiHon Popular Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 



Classified Advertisements 

WORLDS BEST WANT AD MEDIUM 



Adveitisementa in this section. 35 cent* pet word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in February issue, copy should be in our office December 1 6th 



ADVERTISING AGENCIES 



LEARN Advertising (Illicitly Si twra-a, New 
easy [iractlfal plftsi, No tut Inter* 

eating booklet Free. T'sucDnis School of 
Advertising, 3SD1 Michigan, l>Cpi. 343S. 

Quit* bo. 

AUVbHTiaB: It': reachei li.UtHMHKI man- 
day newspaper renters with 24 word ai|. 
Ncwapaper and macaitne rate-ru iile . free. 
Chita eg Union AtcntL 2U West Jacksert, 

Chicago. 

ADVERTISE in rural weeklies. Lists 
free. Meyer Agenrr, 42611 Hartford. St, Lou la, 
JtllHjjiirl. _ 

FILER — -New 1933 Advertiser? Rate Guide, 
44 pages, tndudn irmtliim. Lnweit ralei. 
E. H. li rnrp n AdvartUin-B Agency, 140 
Dearborn. Citing*. 



FOR ADVERTISERS 



ADVERTISING — 20 Wards, 25 maGAtSrtM, 
three i imri 1 1 1 -t, $1.2(1. Jtir-lL display, three 

month i $3. 00. Mailing Bureuu, Lawndale, 
CaQ fem 1* . 

‘‘INSIDE Facta' " on advertising, ifuc copy, 
Increase 5 pro tits. saves dollars. Bryant, But 
33 PM, liars. Kang, 

ADVERTISE 33 Magazines, 3 months, 
Stt.tlU inch. List, special oUers, free. Evans 
Kinc Co., Bai fiI2P r IVllndnrtim. Dtkirirt, 

24 WORDS In oo weekLyT<^pipeVri272{k 
Goods II Adv. Co,. Rpk l-i g 2 . Kan Franrlsep, 

ADVERTISER*; Send" for our &PKi*3 of* 
for. Fr n zicr. L yf. Boyle . Clinton. S. Y. 

24 IV n S. Monthly- weekly rornbinallun 
*4.98, JlagiiElmi free. Darnell, Jackson, 
T-r I 'l l i. 

ADYEETTSR: 2-1 tVrirds in. 2jlJ newspaper? 
fio, Lists free. Advertising Banks Bu- 
icau, 4870 Dtcitl, ChirgfOi, 



BUSINESS SERVICE 



FOR Personal or buntnm purpMCa, New 
Vftrtt address Is an asset Ut you. ProtmH, 
i-ol inkle aerrice f 2 . Oil monthly, IJtitualN 
daily,! New York Mall Service, 13 l k ar|r 

How. 

DELAWARE Charters; tees small: Free 
formy. Chas. C. Guyer, HOI Market SJL, 
Wilmington, Del, 



INFORMATION 



OLD Aye pension lllfurtiisllrin. ICnrl-nse 
stam p. _ JqdBO_Lphman. Humbol dt, Kana. 

Id;:. I Finn' Noli .in - r nublUlkicj, Lntcst 

TChlume of valuable shop kinks mnlalns arti- 
cles published in SSlsojn Notes deparliuent of 
Popular Mechanics during 1933. Send 511 
rents Tor single copy. If yon want set of S 
vela., including 1354 and 7 Others Issued pre- 
viously send $3.50 or wc will malt them 
CO.lt anywhere In U. S, A, Popular Mo- 
i-hanlra iTes;,, Room 301, 2110 E. Ontario St., 
Chle-apo. 



AUTOMOBILES 



AUTOMOBILE Racine honk, How la huild 
dirt trark racers rhamplon|ili3t> raters, fast 
mini cars. New, ID chapters, 127 IlLustra- 
linns. tT.nek records, winning drivers. content 
rules. speed, J, raTS,” balance — Pmitpajd 

Sl.dD. Bav Kuna, Dept. R, Madlsonvillfl, 
Cincinnati, Dlilo. 



AUTOMOBILE SUPPLIES 



MOTORS', Trans mission?, blocks, ryllndcr 
head*. magneto*. carburet on, r( r. . now and 
niiHj. Information and pirfre, ftuvo 3 £. No 
|Ls1a, V, D. gsrviltf, 1313 Logoa Si.. Wooa* 
Fcrket. ft, I. 

NEW Generator remote control'! Necessity 
for all atlti»rjLDth!Lei kolL trucks. Price £2 . TiO. 
Introducing, one fr« with order, Utveono, 
Dayla. Calif, 

CAMP frailer [Hans arid suspliu. ToeSltn 
Trailer Service,, Bsff ^5, CtJiJfRO J^ork «ta,, 
Detroit, Mich. 



NICKEL flat Inf- oulilts, rennCft 10 jour 
battery. No tanks med. thousands In list. 
J-li. UtJ prepaid. QurtliJtlal Co,, Are, Do- 
catur. 111 , 






AUTOMOBILE SERVICE EQUIPMENT 



DEMONSTRATORS, Compreisor, lest 
bench, S-haur buttery charge r-~arc weider. 
tiuarsmtCL'ii. Trial iind tcrmH Ken's Equip- 
ment Bichanpe . Rot M 112 , Tfur. OMt>. 

RKBI'ILT Hlaftfciw *M generators. N. P. 
A M. Wks., 13fl7 Niagara (St . liufTalo, N. Y, 



A.C, AUTO GENERATORS 



A. C. AL'TQ CenmUf, Convert Ford 
ircnerntur t<l Uu-ratt a.e. seneralor. Drive 
fmin fm Lett cif car. Adaptable for public 
addrcsi, rtuiios, light, rtc. |L mater let nmket 
fhapye, Rtnaplifled instruftUihfi find J-Taw- 
lue J- 1 . Aut«pinwer. t L " So. Tloyne. (’liic iiHii. 



MOTORCYCLES, BICYCLES AND 
SUPPLIES 



MOTORCYCLES — It licet to you el iwlk- 
bolloru whulenAEfl price*. Rebuilt, Taadtcstutl 
and gnaranteid Indiana, IlarSei't. etc, Hcml 
10c today for "Bargain Bulletin D." Cnn- 
rla |1 Hst-ki Co-., THU Commonwealth AvchUe, 

irSNUKRaoN, EieeislPr. llartey. Indian, 
u^cd parts, alloy pistons, ratalO£U3 ami wings 
Pin Itlc, Ttall a k, 108 N. 13th. St. Lonla, Alo. 

MOTORCYCLE Bargains, lowest price?, 
bargain Sheet fur tiajnp, motorcycle arvea- 
soHe i. largest line In AiMcrlca. loved 

prices, Largest motorcycle mall order house 
In the United Stales. Rochester llarky 

Ibn Id -I'm CorTigrttlun. W^et M«ln mi,. 

Rochester. K. T. 

REPAIR With rood used perta, save I-i 
or Jitore. state parts needed, no lists. . X. B. 
Dah|, 3HG1 Archer Ave., Chicago, 111. i 

SEND 15c For Illustrated used Motor-icle 
ealalng. Large stuck. Barit 4i Ins. Indian 
parts. Arcessories. Indian Metorcyele Salrs, 
Kansas City, Mo. 

100 GUARANTEED Used IJarley-Uav UP 
'.uris. Frircs reduced 23 ^j to 5H, Send He I 
for new In diet In. Rpucti's, 2 >25 Fond du. J 

l.ae Me.. Milwaukee. Wla. 



BATTERIES 



EDISON Storage ha tier! es for power and 
lighting systems, non -an- Lit. pon-^-oi j ifa?|ye. 
Fire year unctuid 111 cum! notarleed guara ntee. 
15 year life. Free illustrated literature. 
Plants, generators, etc. See .lay Haltery 
Company, S2 f;teriing Ayenye. Ypnheril., 
New Y or k, 

RlHSON LLghtitig plant alorane batteries. 
Noh-uCld, non-sulplmting. Odorless. Ouar- 
am teed, is year life. Uvreil prices. Light* 
Sng plant, motor tiKi-jiilns, InicrcstlAg lit - 

Crat Lire. IS. n*wlev Wmilli, 22 Washington 

Ak, , Danbury, Contt, 



AVIATION 



AIRPLANES. Motors, aviation supplies. 
Hit) ii.|i. I'lrntrl ItOlarv motor, new Stir.; used 
; h| ar k teat ln-r , Wool I Indl 310. 30 ; 
stieepllncd $13,nQil black leather jacket, wool- 
llncd 18.50 ; shccplincd Slft.-IH; leather Jiel- 
uct, chimoln -lined fli. 30; sheep lined jl.25; 
furllnad J-l. 3H : unllued suede leather hel:rn;t 
S3; blanket- lined winter coverall suit, zipper* 
faaiened, ! 13 (H). UataSog l-V Logan Air* 1 
craft, 710 W. Superior, Cleveland. 

AVIATION: HS Aeronautical term* llH^ne^l. 
also cspki nation of easy way I licratpc filer 
without cost, Bend 25c. Rat E- fact Lott bujic- 
ihtetfL Aeroiiauticftl Llteniurii, F. G, Tloy 
No. 78 1 Ph i Uddphla, Fa. 

MECIIANICS And pilot i eern to (50Q 
a in on Lh in aviation. Tills cwc fruit imt ap- 
proved school w||) train you. bit- an i mere sit - 
fug career which ofTcrs nuict proitwllun with 
goml pay. Write Lincoln Flying fieluKil, 2pdl 
Aircraft Bldg.,, Lincoln, Ncbr. 



BUTTE 1L ] l ropclltra, JTirlcys, H.SVO; ITen. 
ilerHD. 3S.9S; Furds, ta.Ha, UibbS, Ft. 
Worth, Trias, 

TEY A J.B.S, propel Let, Knaiv thtir val- 
ue. Blue prints for Harley drives. Thu 
J.B.H. Propeller, Lltltz. Fa. 

SPEdAL Built ilealh— -Will It a lie for 
auto or gotui tmitorcyrle. New and used Urht 
nurtora, props, etc. Writs Glider Motors, 
150?_SeftU Blvd.j^CovInctQn. Ky. 

T'SEf i Alrplanirii $.g5 and up, Liter aturs 

H>e. Fc de r; tl Equi poignt, DwruifD . Qbiij, 

ARMY Air corps gives one year free dy- 
ing course. 2-lil liosirs solo flying, salary 
while learning. Keiui 2 Do for informal ton 
hrjokl c t telling hw to qualify and apply. 
Feilcral LnulphiCnt Co,, P Oerpark. Ohi o. 
BROTHER Can you spare a dime} If 
v-im, scud It io nie and I'll send you my 
1933 low priced a cist Ion mat&rhl catalogue, 

Karl Oct, 701 W. Poplar, York, Fa. 



MODEL AIRPLANES 



FLYING Scale 1 anode!;, motor;, supplies, 
ill nitrated, catalog UK, MlnLaLurn Aircraft 
Uorp, , M r^iv Tcmwe, New Brighton, N. Y. 



BOATS AND OUTBOARD MoTqRS 



MAKE Can van canon, blueprint, 30c, 
Weasho-Fco. H73, Detroit, Mb-htgen. 

NEW Cedar eanne censtrurlion plan, 25c. 
Ar hec, Uni 1L3YI, Bcdfiarii. OhldL 

MAKE IC J Rowboat. niiicprinta. 30c. 
W'ce Hhc- U-cu, B7-j| Detroit, Mieh. 

BOATS It Send Uh for full Information 
in>rr io own boat or your own, savlpn tww 
thll'rl* tev:ul;vT bulUcrK rest, frtiktTi, ruri- 

abaut*, outboard speedster;, salt 

and row. Brooks Boat Co-., Inc., Dept, R3d r 
-Sa ginaw. Mich. 

MAKE 12 f RowhKoal, blueprint, 30c. 
WecHljo-UMt, B73, Detroit, Michigan. 



CAFETOnNINR 



CARTOONING Course lessona, over 

300 J 3 Lti stm ti uns. Conipteto with iketf-hing 
paper. Perth and pencils. (1,25 postpaid. 
Hcpv-4-13 Publishing Co., Hotc 81 D, Htrilywood, 
raiifomii. 

aMaTE [TR Cartoonists: Kell yotvr wi>riv. 

Write MniUft'l service. FC111H, Wnutohee, 

Wiihlh giCrt, 

CARTOONING Ami sketching, -id inter- 
esllrtg, prat'lJcal Iras-una. (Lfr (500 IlUilra- 
i Inns, 1 1.0 It jpoUpald, Mills, 5 ( Lfndcrt 

Ave.. TrL'Ingl-on. N, J. 

FOKTEIt-Phowe^rd-SIgn instruct left, HE* 
per So^ini. Free Ui'tfvieilon., cl; s-a i □ t , Boe 

178 , Ti n ier S iiiiii TC_ SVLlj fi n. Xftf Vj,rlj_L' ijy , 

LAUGH Prodiiicing ppicranii. SS.gij. Cal- 
alcg free. Belda, The Cartoonist, Oshkosh, 
M'ljfonBiiL 



BOOKS AND PERIODICALS 



OLD- RAKE And unuvunl hook*, also hew 
hooka and macazines, at hargalb urines, Free 
catalogue. Otd he&k; heuaht and eteehangod. 
Thor's Book Servlre, -11:1 Bry*WL Bldg,, l^s 
Antelt), Calif, 

•SEND Puslcarii For free Little Blue Hc*k 
catalog. Tlionsands of LurEklns. Mnrvr thin 
fSEj-0- h*rka at 3c c- noli. Address: Litll4 Blue 
II (ink Cn,. Bos SQElfl 1 , Girard, Kani. 



FOR BOYS AND GIRLS 



JEOY HcIeritEKt-i ; Collett highly magntfled 
phMngraph; cd nature'.* Wondera, Fly' a 
tangLie. etc., r,0 centa each. 3 dUTerent, 
SI SI; 5 dinfercnt. $2.00, Futtuutq Munn. 

Walker Haatl, M'esi Oranpe, N. J. 



PICTURES AND POSTCAROB 



CERISTMaB Cards, Reunttful iasortmiSiL 
25 cards and folder* with tl**;iMh11n#d en- 
velopes, Excepl lo::aJ valuta, apertal il.Dtl, 
Mew^UOft l>ni£ Blare, Tliicn- vilfo r V\'|i, 





















































POPULAR MECHANICS ADVERTISING SECTION 



23A 



MAGIC TRICKS, HOOKS AND 
J 0 Kin NOVELTIES 

FOOLPKUOF ftllndMd lilt. tampMa 
SI. til). Lists free! Modi; me Muffle, 150 -N 

Hta te, Oh Icaco, 

TKEiiVttiio.V Smoke my*li»ry tiPk, "ll’i 
Dimalni,” Oht>- titm, Olliifctif, 327 - B. 13 

-Si,,. J^y tfarK . N. il. 

MAGIC On! aiogut* 2 lie. Lynn, Ho Boutin, 

Dml. st. ferery City. K. 3. 

L iiitiK E'ratusilml nugl-- talalaflua, 25c. 
Holden. £20 W, 42nd St... N ew York. 

[,0f TRICK* And catalog for iiJr, Iflwoad 
M-anic Shiip, 150 SheroiaJi Avo., Xw York 

Pit 

INN'ISI BLl - ! ink — U-nly you and your 
ft 1*3 da fin. read- 'Mystify others. Large 
si p ply with directions. 2-"**, U'iiten;0 Non’’ 
uity, Bui 413, Waster, Maas. 

TUI Oil Calalogui-, numerated, ldd. Oivks 
Mail cal. Dept. 5-EP. OshkPfih, Wh*. 

FREB Slack- ciimlapr South'* liTGWt 
line. Amaze- mystify youf friends. Bn jug- 
ular. Earn, money. 1 i oug 3 a* . Station 

Dallas, Tea. 

MAGIC Cs talus ur. tVosidcrfuE hi un-kiwi 

cardlrkk, 10c, filnger, 03 fi. Hancock. rt‘l*c. 

GAMES. ENTERTAINMENTS AMD PLAYS 

PLATS. Operettas. musical curntdiC: and 
minstrels. eumedy and Calkin l f «urufs, hlai-k- 
ffjjco ililti, vaudeville acts, :ieh< na I a?: s. dialogs, 
rer Rations, infertile playt and songa. in u steal 
ren-.i kits, enLertaimruEnt*, make -up gauds, 
Catalog free. T. S. Denison A Ca, , G-23 
So. Wabash. Dept. it. Chicago. 

RADIO SETS AND SUPPLIES 

’’MILLION i’lninL’- $u iJErsnynj.lt Eve long 
dDlum l- tinted it) at ii l.i. Hoi 1ii-.rr:;trttans |n- 

oluftaL "»Dc [MKlpaid. Un-Mo supply Co,. 

1,1-1 . Ki lnjfliiltu tr A 1 1 1 1 - rt a. I’ innadm. 

RADIO Kne I necr-lng. knyadeastini;. avia- 
tion and paJle« radio. Knifing, murine and 
M i>r$e telegraphy taught thoroughly, All et- 
1 1 -.1 ... i- - I :; f atdlcg It IV Dndge'i [l||tk(UU, 

Ann-* Ht-. Valparalxn. ind. 

■’I’tigKET Radio, ' - S^.utt. Descriptive i 1 1 - 
amlufo. Hn-. Nell Taske r. ajh aniijkin. i h a _ 
KXI'LCNtER Shore wave iiuiirtflrr makoi 
any radio powerful dual ■mm-' riTcin-r. New, 
revolutionary. Only J2, 301 Fri-u lin-ral-irc. 
Uiiu Radio, G95 Grand Street, Brooklyn, 
New l'pek, 

CRYSTAL Sfl lte?«s 41 ml Mi-Ii.imiUG eTTiUl, 
23r, JiekjiciUo Co-, Falrniwdit, Katun* City. 
Mi-jjiieri. 

SHORT, All-Ware rwtlrera. Factory 
prims. Free catalog No. It Fanning Radio 
Lalit. , 377 - jtj Street. Brooklyn, X. V. 

SHORT War* aels, lilta, supplies. VVhGlft- 
tale eala lotr 1 Of, Federal Teiejtrapli, Urtr- 
park, Cincinnati, Ohio. 

NOVELTIES. CURIOS. ETC. 

LIONEL riMfrlc (Tains. ucvc-ssnrics. Icse 
23%. Muffull Electric, LB42- Ronton lioad. 
New York City. 

STAMP COLLECTING 

A BIO Bargain — All f<ir only &Qe, Stamp 
album. Uftniiiinii i-puren for 2S(W Btamps who 
JdO iiluzjtraiimtB, packet or >oo diiTcront 
»ciLmp$ , -. 1/0 klnge-i. ami mil] Hurt re measure. 
Frt-v with t-;Li 1 1 nnler our naiufthlet which 
tell* "IloiV Tu Mike A Stamp CuJlwtlnn 
IFraparly,* 11 ami uuf tmpe price list of 
alPunii. lumlltu and hunilrttt!i uf harfalni 
in sets and patkrts. Quern Cily Stamp i 
CMn OjntHinr, Itouni 3C, C04 Racp Slreft, 

ClpelpnatL. Chip. 

FREE--L", H. $10 Hi intp Nuinther ^4^2. 
OE.t itaipps ale always Udst. Wc Will send 
rlwre $10. Oil stamp free to approval appll- 
canls Wfio semi lfW: for nur lanezrelLeit l&th 
Cffitury combination coni a in Ins' 15 frcnuinc 
irp i>Hl IBP*, lrk-iddihff a CnUed States 
Uimp. cvtl Pli yntrJ old. Gluhus BUittp 
Utopuiy 370 - 4th Avo,, Dept. jO, Kew 
Torn, N. T. 

2^ BRITIKH Colonials Re. Approvals Ue. 
Leia-p Slnmpro. _B<n 1170, Los A n >nH , i 1 n J i f. 

SCARCE Imht-Clilsia nn.:l I'apapfiuy sir- 
mails; porket aiLuini. klmtes, viati-rmark de- 
let-tor, and big packet stamps, only "n- to 
approral applicants. Penny Stamp Co., 
ffltnp Marvtnnd. Gkndjile, ralir _ 

COMMEMORATIVE^, Fifty-two ilLfTeMint 
beautiful stBiiLps i minding fifteen United 
Ktates only l!-"ie tn apn rrr. ill a npl ien.nl s. I 'n ,- 
lhts. Ft. rest, ATtlft Liberty IlAlehla, ilwHi- 
innre, MU. 



SATjVaUOH And tin Amerif-a — 103 dlf- 
fen-nt. Lmludlng Old bines, ram aup-hnrge 
and air matl stamps. No worthless maten.i:. 
bill good viUil- for the nmticy. Sjalbfact Lull 
jtuaisnleod. I Tire $2.00 payment witli order* 
Alfredo Schieck, fc^ao Kalvadny, Cnnlra( 
Am erica. 



1st) U'NllTELi i*t ;i Les tamiiBHronllve, AS- 
lianLa, V. Aiiprovals. Dentdr. L<-j 1 ih, Midi. 

CAICOS Islands— Also early fJnlUkl Ktaten. 
Uganda, Nlgercnsst, Ccnita, Nkiiragua, 
Jlontc Carlo, NewTaiUidlAnd, Canada, I hangL 
— ’"otHintrles col let lore haven't KtA" — free fur 
5r postage. Hurry 5 For yovtia. Empftfr 
Si a nip Company. Deni. PM. T nromn. i ’.til 

I XITEL States mbs ion » 5 € lb,. 11 Jk'- 
$1.08, Uc.od vatuo. Mlsaicm Co., 4512 Norlh 
Itai-kae. Chlfago. 

dd L N T SE l> Foreign lUf Lo approval ape 
pliypit* CtMunlc Stamp emu. Box £u„ CW- 

gp, 

U. s. . ly7,l-m'J. lut lufleieiit, B)c. 
Poppy. Xh'-.v i .(iiii k m. Con n^_ 



I'EXiSY Apvpi-rayaJ*. SliUtl varlftiej. Big 
■.iJnnhU LiEri. ],^j.'.khii Walt, S anta Ikiu la, C aLLf. 

$».t)U VALUE 27 c: All different. Tonka 
Sjim i alty i V . IS 1# Pa rk Ave. , Minneapoli s. 
Jtji.10 MIXED t'niU-d Si ales. Lit- postpaid. 

Potier. ]ID9 E. SO. Kansas C ltr. .Mo, 

SPECIAL! 1,1)01} Different itutnisa 25 l l , 
N’isvi'ltit-s. 1 Till MadlsOu. WiHiilw ard. ilkla. 
(J-NJi Cent approvaii. tuauy LhOBfand dir- 
H, George, 4ili K, Main, Ft. VVayu*. 

Imlijin*. 

BAHUALNS! Attractive, low- priced sp- 
prtWsli. Splrndid [irriulum given upipl inants. 

Lincoln S i ;u n | mu. _ S| ie Ihy nllp. I II Inals. 

I6*y,i LON1B A KJJY - >' EN ET I A . Corea, 

MirliureriiCr, AfgiianLstan, Surinam, Alien- 
stein. Kenuine Baden, ami $1 L'. S. — Ahsm. 
Sntpty fret 1 tu approval applicants enclosing 
lit- post a* r e 1 Viking Stamp Co., Sheepslieml 
Bay Sl atlun, Brixklyri, X. Y. 

BEAUTIFUL New Guinea Bird of Para- 
disti airmuil, also smalkit stamp, Zanzibar, 
S | sin airmail, ete., in warnie r paek u L -Ut dif- 
ferent staii i pa from 2-1 distant fount r lei, Hhr. 
i Xu U-.ifrme ) Bargain Co., II oi !>3. Station 

H. Ne w York, 

tJU LiFE'Eiti:,\T C. to approval appli- 
cant s UK:; )2.» illfTt-rt-nt DOc, C. Eeitter. 

ftor 3i&, ChiP4w. 

1 liHj UXl'HJ licit I Tilled Whites slamps. 
hartaiit, iJifc. A mows! amps, 11 ur 17,3.^ Aie-ri- 
niF-n, CUBA- 



Foreign, in mu U. k. . 
fLOtll Tiiorua* .Mu.-. in 



t XlirKKU iuao 
2 lii 1 IV S, j-tspttijei. 

Cn.. Shnmn, Pj, 

aiu STAill-S i Me with approvals. Ilarold 

Itowen, Fori iJodge, low a, 

Si U 1! It 1 it R Ucnrty aji|jrfn aU. l-’ree — lo 

difTCrenl Xewfourullajul to Upplieinfa Send 
IMts tag e. ltim^Lin. 3:.Mi Aiiarus, Oi leg go. 

JilSTIilty I'il-nket Tic. ApuPilals. Bilk- . 
nsjff W, Crecnftcld. Vest AJlJs. Vis. 



tiHOtST p.n ln-l —Aliy.- -sipLj, Afghanl-stai^ 
BrlilneL iriuj, Muticliuria, l'apua, inipl, 
/fituhesit, 5c with ipjtnwrais. I’-url Dearborn 
Stiirnprn. aCia Aiterde en. Uhleara. 

STUAMSmi 1 TriiinBln. Ali.-ulutely free 
to any eolleelor vrrllinff for liLuniiatt-il list 
and Information ei incoming appro- a I ?.ur vices, 
Aitill y Slnrup ^erviec, Ainllyville, N , Y, 

SUARUE Canada $1.00 orange — oply ije to 
approval applicants, Crystal Stampeu. 34-0 
Avenue Roa d, Tor out o. Canasia. 

HYUD (.’"luincisioratlvo and 3-1 ditTercnt 
U, t?. Inrludftii early l&suei. h-igh values, 
eontmerfiwativ«i, atmtlL en-. elopes, ipwiiil 
itetlv«y. pijstage due aisd revenues- eatalog- 
los oT-er Sik, AtE fur Te to approval appll- 
i-iLriti. Itlusrniled prk-eliit free. Curhan 

SI :s I 'l n ( r o. . j "i i- 1 1 j F 1 . FF I nj n-fatf r, Mm. 

TIC RUE Ik- juttru] trluslH fit Lorge 
furr-lgn slork. hcpruw, tl. -eim Park. Cali f. 

U. b. G3 Different Icomm«nonitlvr, air- 
mail, et<r. ? with approvals It AloseSiej-, 
■lfi:;sj Foreritparh. St, t.Qttb, Mo. 

$1,00 U. S-. Amcriea Unit,), 4t)ej $2. OH 
1J. B. rapUp] (Inlt.i. l Up. Approvals. 
Uasn-fr. 01 A- P TV. 27 , Indiana poll!; . Ind, 

11} V HCUU AY :tc Tv approval apr^Heantg. 

Hu L>etL. IhA rjlt M m IT |.> 1 1 ; . K. Jta k. 

L ", B, — 55 Different (commemorative, alr- 
mal], elr.i with apnmuts Itc. iloselty, 
Ijij Fdrftvtrtark, fit. Lnuis, N(o. 

CAN MSN! Si-t uf Mt;ili:ps slinwlnff ejnnfrn, 
cava Eiy churise, hattteshlft. lirltifi sijuad, aLr- 
plane. and i.NH.5 OtkeT i.l liferent stampa only 
lfle Co approval appllmnls. Paramount Stamp 
Co, , SbIS KJnglkUITj Be Louis . Mn. 

emu STM A3 3p«LiL 11(4 different 

Fla«rtpi. 2“* dlfferein nlrinall*. ttutnlfltf. 
Lwtezara, perfvffaurin cauge. waitc rtuark tie-' 
teitur. 51. till pfrsLliBUI. II. BeekiUah- 511 
Wwl 321 Street, New York. 



SCAEfK A Li mail and tti angle. Beadtlful 
rrugnaj '’flying hfirse ,r nLiniall and sciree 
SjUfiieitiiila trlangli- (aniailest in tlia wo:kl> 
are im- L tided in our his packet qf uo clitT ot- 
t-nt tLniips from AtouiUl. Draml LUi-tnj 
VentzueJa. British and Frehrh Colon I cs, «ic. 
All for 5c to approval appl leant*. Bif II- 
iuotraled ;l>tx free with eaeh order. 'Villa 
today E Mystle Blainp Co., I Dept. 80 L Coflt- 
de n . New York. 

IF VvU :ire A set lobs eoHri-lor of Ihe Older 
typo of stuivips sen-.l HR- for Uf irtt rodUnjt ury 
seJ action and receive stamp* with ratal off 
value or over SI. “10. Jtefcrenccj must arcum- 
puny appro-: ui HqlKSlt. I olio pay liLgli 
i jrli pnees fur ruLEet Lions, irk-nd Sue for in- 
form at Inn. Adftresa F. Klt-Ln, I.k-nt. 121, 

TrWtO X, Seeley Ave.. O hLea jo. 

LIJfERIA Fai-ket free Lo approval apptU 

rani c We i «ll . ELsniere. N, Y. 

ILLUSTRATED XT. H- H.M. prlee 55^ 

largo eojuplele- l T . &. b-rlce li+r free. Staaky 
rrihin-ns. :i^F Park How. X V . 

LiNITED Siatev iUrnpn— $1, $2. $.1. inti 
oilmrs to aptirLwal ipplirants sep-Ung n-fer- 
rtiMf*. fur nr/iy lXo, brim, hsuu AtUi. 

Bpmi’dyn. N, Y ■ 

l.'XiTED Stale* — -Hi pa.-tugc, j.j revenue, 
20 eqtipnqnkqrative 2-'c each. Fred flnken, 

i ~ : :m finh street, Brooklyn. X. V. t 

BlilTiSH And F'rencJi Co^onlf*, "<U diller- 
™t lie with approval*. Hudson Co., L'laln- 

flftd, N . J. 

.SCARCE Halit vatu log lug Tic. i mi a In Iran 
Republic- (I dlff i.-cetit ) , .Utir-iK-AO anil olftcrs, 
upjy ibr to approval irplininti:. R. Stern, 
-l- ~4 Chauncev St., I,nng Dlnn.l I'ilv. X. Y. 

VEMbN A nd Zaitzi h nr tl .imps w ii.-t ,>D 
different raonrrle.v 5c with approvals. Arrow 

Stamp Co., Plainfield, X. J. 

FREE Dollar packet, Approvals. I'oiUiko 
U f. B oa ' I LJ i_l i . _ >1 t poi ■ Ion . Si.h i ler 1 , i I le . M .is - . 

MtiJHiiA sp’akq, two uftnir manelM, la 
paekei .i:i slentps, fsf-, Ctuwiler C-umMiuv . 

I'jrmll, Ba Eli more. Mt|, 

i-itj-.u :t;t n me rent Unlteii smte-, m p.«ipy 
apFiruvni applicant*. Taylor, M3 1 1 GrRcnwuoii 

Aye., rhieann, i 

Bl.sr tlRL* ii-Bl appruLaU in Auivrh-a. 

F Ha lid. 1 I 17 SO RlHll St., 1'hii Jilc Iji! i a 

UNITED S- Lai t ! ! L lb. unpicked JuiKtiare. 
75r. lOrup off paper CMfifl) IniprrfHSlI 
sheet*, ft, 25 per kL Contlnenlal Htunpc*, 

1 .iiihxinge, til, 

I UNITED Slut i- j., ItrlClvh Cm'mjles! t'llP- 
era I dl^nmn i s ! Itor F 1 8 . ^ l tJiiLf;i^MjL U, M jmi, 
iiiLi PICTORIALS,, Ship*, etc., 10c. 

Murijar , E A Knot, I'lni la snnM, tHilo. 

ISUYst Du- not waste dolkurs oil an |q - 
eoin plots Imunii alhupn. Usr ''ecoii” for a 
J-NMf leaf albuEU. See a dvert Dement page 

1 ISA, ityrd stamp free. 

22 UNUSED Blvx-li*, 177 stiUiips. torigs -- 

ISr. Dnnrer. ,Man-1ielil. O hio. 

U ] tU U Coniplula ehajt. ■:>;■: .. 

urRilh-ants. Sluillrr, Ylnel aml. .V J. 

SETS (hi gpptuvaJ, HeN-n-n- .- - iiRiuir<-d. 

TlicmiBii Seavey, l^ipe I'nlrpt. Maine, 

FUEL — 25 Futelgn ;Laiup.s jpd tongt Chp 

approval npulbantsi, Podaiii’ Sc. Hutenirut* 

fir < r o . lUii Eddy ^t.- I^an Franelsc-u. Calif. 

scarce Paraguay uraf Jiubpellu «fcm:a:| 
DlangJe, [locket alboin, wntemiirR detrrUM-. 
IiueTonULon gauire. tdg packet fruru Aila, 
Africa. B«ulh AHlirki. CafiiEti. eln,, onLy 
Re to approval applicaiits. 1 j|e;nUi]e Statilufo. 

i:M2P Elm km, f Benda 1 1-. Oal 1 f, 

2'jli rypIl'KKIl F'urelfin L rear* ure pavICL-t 
IV. Priiu-e tVarten. No. Clurk. Uill- 

oagiR I i t. 

FitKEIl Span I »li "Coluinljua S lup" >rt to 
nnpro'. id BplitlcoiU*- it. liunrizlkeT, Josdan. 

11 1 M np- col B . ^ 

U. S. lit;-, etiue.il Ten different- Sk- ! 2 .jiI 
i i i v i—i I 2~>r! V an '.m.'ir li i (■. TTynd ; nan, l ' n . 

PICTORIALS And coninietMorativiLH of 
Canada, J 1 r Li i Ii i'otenlei and toreign on 
approval. I'rentloma tu new eu stonier fl- 
iSritUh Culumlila Sump I-’sfhitnce, itutland, 

JJanHda. 

Sf AMI'S, Every foLk-etur rihuuJd send for 
ropy of (ucf pew price ii-E. U holer appro 1 ,,'] Si 
sent If ri-iiUd-sled. Ratciieldor Stamp Co., 

Urtir ijl, III, 

PESKY Approvati, - r U-DO Sudan, Congo, 
Xvanaa. Ldheria, etc. A Leo 13,009 averaging 
1 t&n, Phi I ate) le Eri-hanpe, ITunlimrEoit, IV. Va. 

■Ttt)V.\l, tv i | E i a i -i 1 Cjn.i.Uiin :,u 

different Die, 51) diflen-nl g"r- 7". varicti^j 

7>. Ik>p-jla!j. I T,nvl[ediij r.7. OnSar lo. 

FRENCH Cqlnnia] ejUHPIUun uet He with 
2:1 dkf I S. to approval appt Leant* only. 
Xew Empire Stamp Cq r( SG 1 ® Jewett Ave,, 
Jersey ffty, 

SAN Marino jn-f. »mal le*L slauip, and Alt 
different. -Ik ta aiipro al anplleatits. Mat- 
bora Stump Co.. STj-I E, 37th St., BrociltEy tt, 
New York. 
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POPULAR MECHANICS ADVERTISING SECTION 



THIS A3 WOtlTl 35ft If you send for OUT 
Jipproviila illll btt? &Bc worth or more — IjinsS 
iptert leu of LT, S. and farcS an- -rrai-onflljlc 1 
price-,. Morloa &lS£pp Cft, 3. 1 21 Ollrft 

St- Laul s, M B, 

FREE 23 Different Vnlt«J Slate* La ap- 
plicant s, Ephrlain Starupco, ItJ v er F)Witj 

Illinois, 

PACKET Beautiful pictorial ■lamru. 
binge*, lints, 3« postage, approval appUranh, 

Hi rrrj_T»epl( ,_D(c 

THREE Old Him!inn gtaimpi lDc la ip- 
pron-fll a ppl kin I ■ . Stain n Company, 

121 VV. 2nd SL,. Lfid Angel«, Ciltf, 

ATTH ACTIVE Aj'piovBtB rea'solinl'ljf priced, 
Itifninna. Iluntliey, 1S50 Danrarlh, To* 
ronlg. Cinnffit. 

UIJAliIT V" tjipiiilt oil ■ fi p rui H r up . 
Free pre-uiJ u m. Kr Irwin Staiiitwd, Vlnelnnd,, 

New Jersey, , 

FREE! I’. 50c, 11. ItD portage' doe* 

teal, 45c),, With packet of -1(1 oftim. for 5ft 
with approvals.. Frkellftj free. Taiham 

filampc o,. HD 12 m) W, fipjrlh^f IjJ . Mija 

PENNY Approval: Iliut niilsfiv- lllonra, 

40 1 Mom Inga Ide .Ate ., FtlnEw, N. J t 

FOREIGN Or t'nlied States mi ilure *1.00 
per pound (about 4QflfU. H ample f-i — 25c, 
Approvals sent. E line Fa, 1SI2A IVaihlngtoii 

Bt„ Bwlani | 

3'' FI EE — $1.00 D, S. postage I j Strain m ft- 
Pnarl ii| free. If yon write far aur oil pngr II- 
lu*E rated |if Ire-llJt of T. B. and furelSTl 
irlampt. gtao Una stamps on approval. 
New Hii*hdnu.rL stomp 1122 Fine St., 

S - .. I.;>ijN, Ho. ^ 

" UNITED Slates at (rapt on approval. 
Buber, 7 id FLymouih RUls., Minneapolis, 

jvr inrnr-mE a. 

1)0 D1FF. L\ fi, — LI Com m rmoiat 3 se , Kan- 
Hat Surehir!#, etc,, to approval applicant! 
IflC, Siaum SJsnp, fiilll Ho) Land Bldg., 

St. Lorti Mo. 

FREE I M 15 Pictorial H -nnns. 1’oilaca 
3c, Babirtl, 901 F Fourth, l’uyrhy, MltH, 
MAMMOTH Slump padiet. ]QDO ahsortod. 
100 Imntparo sUttipnimen. Send 30c, 

IjgRn y TV( [l1ti,< Uo. , Le lloy. N. Y. _ 

FilKE — 25 British Colon let. NjamaiiLniL 
fit., to approval applicants, Send Tn^atti ge. 

Fran k Ew ing, 2095. East H9 . Cl e iroliwd. 

fiulVElej tinted Kuih eeaizto m on 
utAoip. Pottage Un. Superior Btanipeo, 

Film I lai AiihI m. Ca ltf. 

PKSlSY Approvals, that satisfy. Nell 
Qmtfowt. B o i M41-F . Phila del pbii,_Fa. 

FIlEE. t>0 fit amps, Including Africa, Asia, 
Anprorils Ilf waiHfci Album Sc, Bullard* 

44fl Trewc nl . R wton, , 

FREE Hundred; of arts and valuable air 
tnalli to aertaus col Luv-mri! IhaL aptir«!lat* 
better approval!, under our '■tartllmL double 
premium plan that hat|[1ftnm*l>' rewards fvtry 
buyrr. HartaJa StEHip Sfrrjce. flanard. 

J-'al lfrarnlj. 

ILLUSTRATED Album lnldlttf 40110 
hr am pi to approval nppILruntn 20c. Suan 
Si a in pi . Pali Sw an, Dunfclrli. New Yorb. 

BAHOAIN 1 100 tT. 10c; SOP, 35ft 

Bar 45" h Newark, _N. J, 

.’■TAME'S, 2 1 HI I ■ j ITT J ;i I- 1 cm c m it 

$3. on, and cataLofuv. lUc. Norraun HJmKc. 
Salt Lake, Utah. 

FREE Dollar Picket (p sne cent approval 
inpllranta. Ilathn. 5^107 R, MarihfleLil Ave. a 
ChicksiO, llllradv- 



RARE CO INS 



SOUVENIR California «uld. quarter Mze 
i S’-j ilie ril-lc; both iL5c! Iknmd uit nrtiu 
son, set or each, $t.3Q L Lowest prices lit 
America 1 I Hunt rated coin caialanue, fret I 
TaLh-nn Coin On . WeJt Spr li ^rleM, 5la^. 

EJGEIEiiT I'riccB paid for Indian Head 
pen ri lea Semi iLbae fur Im if Llio,i> wantud. 
I'M til Sh&T ' PUj BP ( InM 1 , tllfif*. 111. 

OLD Monos vrtntod. Will p*y flftj (lollart 
Fat nickel of EU1S wLtii Liberty tu-ud (no 
butTaLiii, tVe pay ceihJi prenilum fnr all 
rare cqJfib. Send 4r for lartc rain f alder. 
May meiLP much prnftl In you. Nuirl hem iitie 
i x o.. Dept, U, Ft, t Vtinb,_T .'t J ^ l 

FltFX Hurs-uln UsL. coinmemomivo rains, 
vv ii tier t'. AHjfoyrr, T, O. Hai 3 02, Newark. 
Now Jcmoj 1 , 

+ DU’FErKNT Foreign rolm. bltl and 
■»ant,iln Iht. Uoilo Edgi'rllflf, MohlclAlf, 
New J r nvry. 

20 ASSOIlTBn Culm Sic, IP* coins 31,00. 
OiTi rhiin . l !<n -Jan, Kattii i C It y. M n. 

lMCO.OPO MARK Aral Hat 10c, Green- 
r/av. Id Hit tVaililn itl rin, Den yrr. CoTu. 

I I V E Dal hr Canfedinto I dl l and t*fl 
Austrian, 25e; i’allfurnia luUtcnlr mold half 
and quirtrr dollar lizo, SUc, Coin-X- L'I ijiijic, 
E'rt-.'tO-s hparharu . ulikii ^.y 

IT. fi. Coins-- A II difTerenl Lint ce. 12 large 
rents Jl.OOj 5 reota, fL.fiO; 5 2 rent rd«*i 
!t5c; £ 3 eeiLt* rlekel pleres iS-lc; 5 >i dlmcH 
1 5c ; poiiiff and in-uraneo cstra. Win, 
Babin, 9U5 Fllhcrl, rhlladclphta, F a. 

UF Ty H'i.i'HI rni-lL fnif rertalh I r: • 1 1 ;i i l head 

tiennlei, Send for 11*1 of these wanted, 

"E Spr L iieflrt d , 

SCRIP — ClorlDB-Pew FlshcrJes Lmnlc ball- 
day money, three dmaralnatlom $1.0tl. lVil* 
ter F. NlrhoU, Molroie, Mikh 

15 mFVUHUNT l*olm S3ft M dlff, 50c. 
50 iia-irleii r.lrkel ecitfiu. Pdf, Coin KvLharnte. 
Rolf J JQH . IQnnuat f'lty, 5 fa 

ANCIENT rUnnun ruin rlB^sIDril with Iht 
of Kmpcrr.IT. anil catalog 10c. Hw, 11 fit. 

IturdiL, In. 

I' NITER States white rent am) battaln 
sell I rut cirlm list 1Uc. Attj, Put 493, Hitika- 
gee, Otla. 

f?ET 3 “Tiil’il mil njeiiufo in PoLti'i'tlna old 

coins. Bend jiJe for large llLustruled coin 
rat*(w, Ytm'l] he dcllehLed with H. Send 
for It right now, if. Max Mehl, Nurals- 
rinatLt. Mehl llldg,. Dept, P, Fort Worth, 
Tea. J.ameht Rare Coin Firm In the U. H, 



UNITED JtpilfE. Large cent, two- rent 
rironcr, (tifrr-eerit rd'-krl illd bargain Hat, 
S-le. Thirteen date? lurCc nenla, 11,00, 

C3 corae t, Caiitn, a m r u.<rn. mint, ^ 

in, TO ImPO Earli nald far old rolni. 
\Tiny Tf-ry valuable, Keep All aid money. 
Get pO'itncl. Send CeuLi for II lustra ted 
coin mlue bnok. 4m, Guaranteed prlew. 
We buy ami sell. Coin let', hatige.. Itoi A, 
U Rqj. N, T, 

7 DIFFERENT Coin*. 11 b||3( and cua- 
1 io, 2,' 'if. ('rsaciior'i, llll Bocnerirt, Dalll- 
mcire, AlaryJanet, 

CALIFORNIA fSotd quart nr stie, 27tf m 
i3t.c, REi-; lr: [iic« and eotj In jfus. | Or.. Nnr- 
iusn Shull X. Walt La It* . I 'ti4.lt. 



MAMMOTH Mystery pafkvt nf M r < i camps 
fnr only I He to frilnos (u-tiro'i a] iLp-pflcants , 
also- va lii able Free nnsnilunia with eveiy se ■ 
1 ret Ion ufterwiTiL (Jur tlamas arc belter and 
fiUf p-errlro la different. Fair-play filmnp 
Herrtrfl, 1215 IIvowoIfle Blvil.. Lijr AruteJut, 
CaltfuriiH. 

150 GOOD Ml ied fare lea «tempt, Sc. 
Sr mu on, lla ■ I - Lym e. Corui. 

CANADA Conference 2 Tables free with .10 
dlfTcrenl CiuaiJa or 2fi dtgeiom airiualh, 
rlitirr park pe trie; brttti for 2'ic. LI -La free. 
SfircljJ-i: 00 il dm. 2 mc i iHtim (JUT. 4 5ei 2U(U3 
dltf, $2 (Ml; aspiwal selertlon with cidl ur- 
iler. Victoria Btomp Company, London A, 
r anadi, 

FINE Approval I upon request, Fred 
ITeirtn-rg, iar Gfiinlley Aiq. Khn lm'rtt. Ill, 

UNITED tiEstes Etanipn — Ltl dLUTerDiit with 
pricelist I he. fioLdenlicrg, Tian*da. Mlrb- 

iUO DIFFERENT 10e. BSg flliTr appiUv- 
alR. Cprerl Si amp, 39 S rule HiTrheBler. N. Y. 

SCARCE Eepprltn and Erlangie. Famnui 
Ru^ala Zctipdia atanip and JieauMfuL Llth- 
unula ■ IrrLTA II triangle; a I -a h|.p pick id of AT 
different fitamps including Azerbaijan IraL 
value 20rt, Epirus, Bhopal, do. and IlLiu- 
irslcd Ei ts — all for 5c to approval appli- 
rn n L ' ! Warld-Wjdo Stamp Co,, Bdi C-00. 
Camden, New Yorfc. 



CA M E Ft AS AND PHOTO FINISHING 



FREE I Our nrw bulls tin 1 Telling you 
how E-0 InAkn mnttejr ttllTll .! i>Uf ealLIrti hem I 
Sin'.v to develop mil prim, voiir ovm p lit on 1 -. 
Thnn-iiiii* are derlvlna Rijinuniiljl lnromei 
in ChR n If ■( ant mnnnfi, S^nrl fnr ^oisr f plh> 

rikfiy ari't I Ip. I >>tlt Is Off, Fi'nlr.il Cauirrp I’n . 
2;|ii South Wabiib Avo.. Dept, PAI-IH, 
Chin go, HL 

SPILING Dri™ lifmnj mraora and motor 
driven imuinLoe, eoiulilnalLoh 5:111 •»>[ up; 
2 Q.R.R. stimlard iound-un-fllni 3 ^r,.i in'IfWK, 
eoiiiptetely eimlppeil, $Ai.m| r. ■ t IkiLIi I Inert 's 
Camera Sho p. -HJ7 M r . ItUtti street. New York. 

DEVELOP Own films, prints. Inatrun- 
llasiii 25c. Fred Canventer, Halts, Tciaa. 

-41 It EBB I NTS 83c.' Film* developed, twa 
print* f-julL uegflElve, 250, 8k rtnll ond, 411A-J 
they hi 11, nikn^o, 



BOLTiE, Developed, prlult'd, 25ft MnSt 
yuur tllini tu Lhe blgga.t ami hunt. It*lli 
developed and K good print k guarantcod plus 
rves hint ep I iirije fount enypnn attlJ IFiir Re- 

E r| tit? (iny sire 5c each, tjeppert fitudtM, 
lept, UHL Rri ^Inltie-p;. Inwa. Mmibir NRA. 

3 BEAUTIFUL EnLargcironts from ymir 
ei 1 1 cat Ives 25c, Kodak prints, tie each. Rapid 
Film Service. UrdunvLlEe. Mo. 



MAGNIFICENT aim Oil 'Colored painting 
tnade Frucu nL-gitlVe. fiend nnly Jt.iilJ. neg*- 
tLe, color deseTipl ion. Mollln, 43d Rush- 

wlrtt . R roahly n, Iff, Y. 

FILMS Finished ivilh printed Fra^ir-., 3nq. 
E. Elliott. 322 N. Sccrava St., Dajlant 

J_[e 4_eh Fl a , 

1 : : L-M S Doveloped r>c per roll; prints 3c 
r-fti.di. 5sk fur sperlfl] haranln lilt- llaanofco 
rhPto Finishing CaJiipany, UH Bell Ave.. 

Rosn ti fco, Ya. „ 

YCiUlt. I'avotlta kodak pictures cntan:rd, 

jdi.L- .5(7. Ilk. Three for ctuirler. vOtft 

fiend br-t negtallvei (him) Luday. Adirtu 
Darnter Fbnto Lab,. Untarplng IbPl. 

_hu A fu lncs. T uwa, . 

INCOME From your camera In.Mimd of «- 

[uMi’T, l.ijtv |-m.1 heme nsurhe tcactivi VuU to 

make fihutagraphj fur magailnoa. newspaper!, 
advert lners. Trcn 1 r n ilnu s [IfMimnd. Earn gaud 
money wherever you lilt. Free book. I'nt- 
ver?e! Pholagi nphiTF, DepL, 111 4. IQ AVtil 

_3QriJ fit.. New York. 

II AYR You * earner a 7 Write for fte* 
Tam pie ef nur big niaga7dne, showing how 
3o inuka lut let plrturet :iud earn money. 
Amrrlran FhEilesrabhy. 110 Camera House, 
ItodLeh, 17, Musa. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



BASH Bargain huDd'juartara will savp ynu 
over tiQ'v- op 4 brand new HJQ ft. rn parity 
filflWflrt- Warner 1'i ram. mol Ion plrlUro l-uPt 
era, four speed: fneladlUC (lew tuelLon, long 
running gpetd, direct sldht tinder, with wa- 
terpr*>>f raso. J'laeh camera Is brand new and 
guaranteed. Trice $22. T 5. Order yciuii on u 
money hack lie sir, !>P|ienL Mono film. HU Tt. 
rovcr'.lhlc, freo developing. f2.5h. Baas Bar- 
gn Ingram No, 21 ^ H ready. Hundred! of 
other bargains, tVrllo Ifl Value Headuuar* 
lera. Bail- Cnrn*r4 Company, IjU W, Jladl- 

_stin fi l. r jTh l eaeO, lit. 

liiMM VICTOR tloundise. lUflBL «und- 
fllm, praiectori, tumeraa. film pr^sen'atlvBi 
3-lc; eeurent 20c. 4QO ft, reels a hr : film 
clips 1 - 4 - : EHRtmsn Rinm fitnera $22 Mi, 
Htewarl’VVamw titter $105. PeVry 100 fl. 
UttoluuHe eiftiora Ill.Tfj, 13131 modrl DuLuaa 
Dur-.irm.-ih Inulor pro JeetoP. * j r- r*OtU a-il . rtrin- 
pleLe T1LL50, FIItti EllsrarV tertlUiriratltp ff*f, 
Cali lug. Alirgult Bros., IkH-J Boston Riud, 
New Tnrh i r liv. 

Bargains, Used theatre projpf-isri, 
tmri’r Ruundheadi, turnLabLei, awipliner 1 . 
horht- Ca tulng snal lo-ij. S.P.B. Corp,, lutik 
H rear j way. New Ynrlt. 

BARGAINS: fillenl milrhlnep, filhhl. iLff- 
eoptieunt. Nallunal Kquljvmenl Co., Duluth, 

Mln nrHula. _ 

3SMM FILMS. Spec Li! 11 si free, Wll- 
lljainn, 317 Grove. Johnslaern, Pa, 

FREE Emm. Ftnrri LEnrgaln Hats. Films, 
3 'm- !^>, iLmm AIdvIfh, ]5-rn : j, Eaalow . Fa, 
XMAS Bargains. Itluun nioiio camera* 
and prej ertore . Ca*h anil term,!, Ltlffulurc 
free. KldH'r. Tl cp L_R-!V. Chelsea. Mavs. 

LEARN Motion plriure Ihr-atro tMiiflthl, 
Cnlalng, Theorra IrutH'ire. V-lm lre-.N.. V 
JTOVIE RirfdipiTipnL ey-rhanffed-bouglit-iol'i 
Fitmi esehucusi'il 2rm and lip. Art ^aaiple? 
£'c; list; 3a. PcerlcEa. Bqt Y - 1 1.1, Souih- 
gate r Caltf. 

33 MM FILMS, Holiday b area Ins. Hitt 
LalteshriTO Film Se rvlre. XI 1 chfgan City. I nd. 

1(100 FEET asMJI 7ne, Poalage. BavarMa, 
W tVrirideHff LftlTLv. N, J, 

DIME Rrlnfls big ea!alus;ue IGram Almi 
and lyvd "sm3" titles. East Id Films, Dept. 7, 

Gatealjura, 111 . 

I IT" Hll A Tl It's hero I Sound 011 film tflmm 
U Ikies I3S per H00 ft. teot, EientNUonal sl- 
Illll finr.uirsi vrm sale. Odd lengths blknl 

2e foul. Eieoltlm- Film i ._C lnrlnr.art. 

tv EfiT E It NS— Reels (1.45. noo ft. (Se, 
Jereey Films, 2 r?T-*t Richland. L*kf!WC><vt, Q, 

RIG Film eataloSuo. 3c stamp, Victor 
Film C p . Harve y, 111 . 

M-Snr FILMfi. Pruiretan. Btunp for 
II PU, Bflg No. P, BwreilalQ. K uns. 

ft, 2 r iii FOR GrlEioal phelr:-pliy story. 
Cur filler deparlmenl rm ]43 unknown oulhnr'i 
first story for Above mnnnni. Wo LptIsa 
nopy right ,'iml subinEi to siudioi itorlH fur 
lalkln™ plrture-i Reins legated In the hrsrt 
of motion picture Industry wo know pntajnr- 
tlnr. renulremenla. hll shed IB IT. Free 

bmvkTrt, Universal ftcermrlo Onrifinny r Slid 
Merer llldg., Weilnn ind Sierra Villa. 

lfnih'rciwtl. Calif. 

FEATI’REB— (l.tltl Heel; odd jtt]$ flflo 
r'lus Einilatre, Liiti ,14!, Hnltman Film Sore- 
he, 57 Broad, Albany. N. Y, 
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BUSINESS OPPORTUNITIES 



PLA^TEX Industrie* uffer.i Indudrloijs 
men an opportunity to slsrt a lju*lne»a if 
their invo, nuiDuIiituriiti ^rt (Wil*r nrm:l- 
ti«t_ iMi[EQin h r'l 1 ., Lii Fla^rex m'.d atarhlc 
Imltrtl ten. St material itiakf- SI articles, 
Rubber iiHtulih Fiirni-hcrl For jptfil pT.ihu:- 
linn, Kumll loYCJLtnien! lari t» b - ^ birr ri'lntn.. 
You are itlfcL In Lime for bit 1&"4 t*u s.Sne -1 s 
now start lut- Write list Inieicallni: fMOklrt 
mailed fnrA, fli+trll liuluUrlf*. DepL A, 

1 985 Washington flvc., N^vrYofK. 

LEAKS Marble nine; "with Snow-Wbtlo 
YltrMiii retpcnl. Bniuhtil or Sprayed on 
concrete furi>.iuclH P wood, anything. Deiorat-' 
Inn b?li I iinsl*, PiitilirrvJ tU tell rl si ss. Itub- 
■berJite fleSlbhc thuldi *I|d«' underrul. fiulatiU 1 
for umrlly birnhifis. iVHnleic brushed on nil 
molds makes thin. Erampavenl opIIiHoIiE lUm. 
SfLinili 2lJiJ Fahrenheit. Dime brlruy Rubber- 
IUt pattern. mutdcLzcd . ;i-L nf snniv v, I .Lie 
i(!:iuMir. Other aborted samples, inublrriUJ 
MLornture 1 'owwl ! I r.atll nt l* . f! n v i t ug. M 1 1 fi. 

I>t srE 1 ] V "JN u? ^ ' ‘Nat fun ai " ami (u r 1 5 en. 
for the original Mr I ill le Fluid Holder- Ai- 
trantlre prapoglEion to reliable linns, SfliJerlte, 

Van U r ' .-r 1 . Ohi o. 

Mi.'iiv.e quirk. 10 n% pram. Hid 
douhie-ftlirr n»r IGu«h^ ml hlher-iilnirtl 
safety rnKor In vrlyfi-lined, leatherette r*c- 
ered, mrLal cite, JSrll all for f;1,95. Hnrnplf 
set II S3 postpaid, Xmas sperjtL liolli'- 
kdth] Hilei Col, tub So. Broadway, Lou A n- 

ieiw, tTallf, 

Hy moil — New la-d , 01 ! log pipt- 
:'ti.;itiil!-e. rirrulari sup pi led, wild-, Superior 

Bpi -rUtll fH, WliiflHp ttrl il. 1 11 . 

1 1 1 C > Mmity for you. .'.like, h« LL, printing 
riptfi. Ti Hiieniloua market. Learn quickly, 
amukalmrlj fan' fnpjrmbH'il prnreEi„ Write 
fur tree sped hi cm. HunbM l'rodurl-, 111 

Miami, Temn'c Park, Ohio. 

JUG Money growing nmdi roams. Cellar, 
i.fio placed. Supplies fu-rniHliicd. Free In ink 
MuAtirLK'nn Growers Amount Ion, >UM-U V. 
jtf, rigrtt-, C blfago. 

SWAP! Buy! PWf ArmhlngJ f Ar,.v 
whefolM C months BuJiirrlft tan and Sit vi-urdu 
ivnee. Tnden-Sti'hiinn r. Fortplme, 

finath Dakota. 

PATENT Vn,er Idea, Or her men ha** t™| 
anil profllrd by out Tut liou^. "HhW Ob- 
tain a ratertt/" Fully rsiiJalns taan\ iulfr- 
estlfu; points to Inventors aneT llludrair^ 
i 1 . 1 ic I .: 1 1 ; Eoechinliral and rim Lrleol rrlmi 
tile*. With Ik.iA wo alr-a ijenni free ' Rrrari] 
of Ipti'nS Lnii" farm. Prompt srrrlre. re-nunn- 
able fe+s r deftrreil n ayracnila , Thtrtl-flt* yefif* 
OiperLen'ee, Avoid rlnJt of tie Lay, Write |m- 
ra«l Lately to: Yie-tot J. Kvana J*t Co,, HegH- 
lerod Palenl Attomeyfl, 60 FA, Ylelof 13-ulid” 
lna, Washington. P. C, 

JlAEft, And sell, ii u I orn ill I ■ uiulrrfi-rd rtlitl 
itolifiTH. Ki nryibiriK t urn i' tied, tinrnlvnnir. 
can BstonihLr, 1 'ivjt T-ln, l J reJlniSnjry drnw- 
Iuks Abe, SfVarrf Nb dtfr fn ., Jijrlniiai:-! V.i 
‘■IttTLlUNf; A P'orUino ' 1 In 0\e tStlr or 
a book for aii:')irlou- lien eauii- t Ln their 
dnsin L tu indlr-r Ueyhtselr#! ihht flmintlally. 
Send El for your fold' lr-Uy. €, A. Hurl hut, 
1 !i Park Itiiw . Nr* York. 

HI AILING Kearef aricB wanted. Etr'Tlrnrt 
limwciswry. ("onUart — tlrltih, 3r poUage, 
S^airel EnirrJirJiiftH, Olive.. 1 ii'.Slandpolls, 

Indlftna, 

MAIL Ordtt dfde store. Let iji inprity 
your druft ilisne 'ianti InfnmjJiHiSft Cleon : 
stamp ap-pr related. S!f«HHin HTMC Store. 

Thic nsv llic. Wla. 

ir RCHEMEH." Alllanefl, Ohio, prlnla 
gehemei — tiiff wlnnerfl. SiihseTitier repirrli 
JllJ.tflliJ from one: another f£T,(MHI Tmfl 
three Try If E Copy, lNr. Spri'ist: M rnurirh- 
only Bile. 

CASH ini'ohie ilflily n -ILrrlrin nilrmni 
at htfn#, Itrpfallne aialoy'Brtf. la Id ™p re. 
cs.e. Outfit furPlshMl. Write SprinklH, 
Plater, tgf. Mar Inn. I m T 

MQtTin Marl'd p — A nyone ran inake, Ap- 
plle-il with bru’h or ntuldedS P'dihiTlastic 
mn-hljl l.jijul'l Porii'lahi. ridFilpOslilPn ll"ur- 
inr. IUk hionev nMlilim tlie r, Purtletdan 
frrr Hr, 11 1 J Sr-nlu'. Rjwifjgvj lj j in 

MAKK Produrli you me If T*n«i| rnTinti- 
li'i- faiaEovt rreo f Giln-lt-ad L*harats 3 D', 
Edw ard : vi 3 1 e . 1 ] 1 1 m- i - 

^I'iVJJI.Ii U.IL t. ■ . 1 t n'.in | ■ | J : ■ I ' I :. r.i-irn 

hmv. Fumthlas, prr^oLvej. apaLillc-a.1 =■ f ri I n<i 
Form u Ea eat a lug free. J ■ . Ttiuvlj Company, 
ffithlhtte. fa. C, 

AIMN, UV.iruen. lu-iywliere. ntnirati' noveltf 
rinrly factory ai b<i:nt'. Make rgaft LmSl ii- 
tlnlra fnitll, i hkfcl ib trs. hifal-. ft-- I" Ik ile- 
mand. ni 3 iy t« learn, saiarde frre llrjuv 
nit 1 st AMs b(jv ay-o 1 red Si bfi Novel tv Crtrtdv 

FarEorlr^, 4SHU Twlhlnfi SL., IM AitKrles, 
Callfdrnia, 



|(HHJ WAYS To Alako Maury baok. fot' 
mu Ear amt, trade aeoreti for oveiy manofac- 
tiirlne lino. Illinois L'meer>ai, EAAI-I 1 N. 
runtfiil Ave.t (Thlaga, 

MAK K I'uJareJ .putiery and art noecltlea 
For quirk rcturni. Pelinanenl, Easily in mb;, 
Soil for ft l litiojL eajt, ftuoklcl frt' 6 . CuLof- 
rreio jridmlriei [ L u,. llflljlflil, 

R NoWLKIiG h^lwleimilf n*e — l'raelti il I, 
leelttih;!] thMiki. Formulas. Spare-time op- 
mitunlllvH. :iuirrh! buililers. Madeline har- 
fiaibs, th'Pd ion, MitiihnttiLii t'g,. 333 W r 

_>1 aoh 11 1 ( :i ri Jlbd. . Tul- eiJp. HMa. 

PISUC-'ITSI I 1 1 1 , line. rsnaudinjlJ W 30- 
JJcltiiiii!. Get itartJlnfi Facte f McArttiur L'o., 

Ile-k ft, Hutto, Muni 

MAIL Order plaint: 1 mouth, l nr-; 3, Jlr. 

Whi Ilftker. Poml Si „ Q ulhi j , Ml 1 ^^ 

PAINT SJhj.u fur yngra^lf ami mill'll. S ! i! 
Iihmias nr e i pe 1 - lent l l rriiulcrd. With lei ter 
pnttmtP Wftle r?tx frrt! ipmnkj. John 

It II 1 1 ri, iT-JUJU rriJijfiu 

LKA [[.V Ortutl-pop LettorUut Eli.. 1 rurl luni 
iisliI pm el ke ninieiflai. $1 t'jritmlard Irup. 

J. Urn lilt, llam'llLursf , Tuludo. t Hi k o. 

PHllTuS Without nL u c a l i n. 1 ^. Pul hi en- 

tarurr. Plani F ntakraft. LnEiib . Flail, 

11 IO t'rnHlf. Hell watrliE*, rouiitaLn pens, 

mitnr bj ade -,. hmih ;n.U'. liovultltfs. elr. 
Wbiilmii rill a 1 01 : life Haitn Co., Madl- 
L iih , rhlrnBo. 

J;' Tl| {.'id Weekly. Gnaw faney 1 'Whits 
Queidi " 1 luudir oiiisL^ In cellar or a hod Fret' 
mu, tiny mi tmcik tcLL liuv. Aincrlran Mudi- 
roiitii 1 uduKlrleti, Ltd. , Dept. Ildl. Torunto, 
ilutarlfj 

STLAllY Ineouie fnmu drained auto ■. 1L 

InutnifHorn, Sfle, Iptertutionai Ajreney, n«- 

I'lpnjtE, 

MAN L'l'.Vt'TT'Kh Remit y pre-parathnia, 
rle. Em-piny agents ypumelf. LLcryihinf 
furuLHhrd. Manliation Lalmratorkd, 507 Fifth 

A ie . , N e ff Yn rfe. 

PIlUFITS (in your own pcods. Make, sell 
them. tJuarmlerd fumiUla.*, Special prleOs, 

loads.. Fata Iciu ■■ free, OlinOn, Olrmlvt. 

IU>-4T1>S N. Rgelpr. I'hEragn, 

3 » 1 Ai E H rCna 1 H piKe, of ohiaatnk inuttey- 
1 mil* In# information. Spare Time SetJlnr: 
Miiiumfi-e. itiin Fiur-T'ftl, r l oielnnd, (l h| ij^ 
(PMI'AXlUll Flnawed dlnit. [.au- i\h.L 
T:r'A plan. FxplaLn prrrli. L. K. .TutU':, 

2022 Sunny si fte Avr. r 1 ' htrjgo, I !_[. 

II A RC .UNS- Paint f-pray nuttlt, (tasallnc 

engine drive. Term^— trial. Hi'Jniiek I’aiftl 

Snear Fsi-hamre. Rov M-UT Tniy. ifhlo. 

MCMFY Makiocf ofiinirtunltleis Itf monihly, 
’JK paiir^. Sit tan nibs, 1 lie. 1 3 m me Ettihn- 

ir!^, IrytriBlnn, S'ehr. 

"Hi tTL Clrdrr Lu-linrfeS — Wlk! opporturilty 
[nTlewlat," New Ldea,. OPpyriifflitiHl: fJiy, 

[reaetlTal, tneipentlvt. Write for 

Gwl E, CutMii, Flftlh Am, Nnr Tork. 

11111 Money at 1 1 u ri.it 1 plating ittLto parU. 
rertn-ioei. mlrmr-i, ehandetlci>: by new mnh- 
chl; espteitoott upriHjeejsarj'. tluifit* runthhiEL 
Gunmct al (!?. , Ave. ftT, D mi C ut, I J l. 

IKYEKT SofnHthSnjtr Sell your Inren- 
tkms before pqtentlntr W'rtle W T T: n-iJPe. 
>i ; JhiTrirter Hull i| mg. Wj^tilnflim. El C, 

INCORPORATE Your trurliieij. Del aura re 
Inwv, Many adranlagcs. Low ecM Wrlla 
iniLny. Free advisory serrli-p. Corpo ration 
FiH'il Cnmpany. Inc.. Wllralnfitnii. Del, 
SfANF FACT!’ RE— Sell your own bevrr- 
aEes. erlrietii, eandlev, maps, perfume*, ere, 
Fete buuktei Trutvay LuthUfulciTle-i, Li!23 >V, 

Grand, rhk agp, 

MAIL Dcatrrs Cotrrnan’s lifts hrlm 
Isrjnio the tiainn. OintnlSei .1 frnni original nr- 
hIi-FJ, I m;i rlptlee i-Lr-iilar free Coleman'S 
Tjet lir S en Ire, Pm 1 e ht- wm. N. Y. 

CHARTERS: Fclaivarci hcit, riieapril ; 

free forms. Colonial t'luftrr Co.. U iLmtui;-' 
t on , Iiel. 

SELL By mail, Books, noeeltlfii. Rar- 
pain-il Lame profits. Porllnulirs free 
U Kffro. -1 2 ft fi. Il n rhorn . Chi aie^i. _ 

MAKE Your oivn urndueti. Employ asenti 
yourself. Tuile-t aftlcles, inap, titract 3 . 
>\> furnish everything Valuable honk free. 
XdtlenaJ Hcienlittc Laljoraiurle* p lUib W , 
Rjaml. Rlrhianrd, A"n. . 

LEARN Account CUltecting. Gnud Income, 
Jjicli li res 111 U. i Cilcrrstlfljr bhriklfli free N'b., 
tlenal r,?l lectors A^o irlBt>nii._NrWayt 1 _ 0 h[g. 

MAKE ArtlUrlql 1 1 . :l r I . i ,.- c-'lorfUE glnity 
Mies, no nohihtnf; rather uuraoiiy Nevel- 
Mi+s. tatdelnps. biHjIemk, rUHnfy, whetmen-CHi. 
Hard. IngrpirnsLe. flreprsaf , tnimrlt wood. 
Set ret mncnl me I In ids Amazing satnples 
3c. John A. Favn. 34ft Granin Tim Aientie, 
J.. \ 1 . - . ralif, 

START Lift Is hq* lues# inywherc Eirry 
Ehfojr Turn lulled. Mm ranvaS'ling. MSVWokI, 
PM y2b ItroaiJwuy, New York. 



PROFITABLE Manufacturing is easy with 
Milhir's forejKHsal forinuias for miking latoil 
aduTElood -pcrlalLlra all llnrs IncludlnH 
platt lc rubliir Hie spread, pyrall HTsfci, 
dry I Tile hhi. ihlne slli, ImrEinltt, hull tier 
lunlbpak. tkoelsX, purBw inuglc dLh « n h . 
tluje&e chips, l.il n rkal IioIIIe ihnors. No ini- 
rhtnery. Inyaqlnieut small. Protlta great. 
r.Ueraiurc freo. Miller, Chemist, lift' 
PM If. Tampa, Fla . 

ARTIFICIAL Mamie sanitary lluurlhg, 
iiirtru' tlo'i 1 cam ring vi 0 : il or cement limn In g 
'.-j Inch thick, fireproof, a(L ciAhm. law cud. 
lirnamentiL eaallru;. cnuirete ydaater nauLer- 
mat-he deenratlqni, garden Furniture, itatu- 
■ ry. fipclble uipldi, parrlrplnri and UJu*lrJi- 
linns fi-er, CtiH -=. Ma1v.nr . Iv i mi -n t . N Y. 

CHEMICAL li* 1 'i-r 1 will tMDd«b fnrris«(*i 
and |f qr|# sermi. All lines, free. 

W. It. CununlnBi, Ph. !>-, 32 S3 fjordfln Are,, 
Knuiit. N V 



CHEMISTRY 



FELKMl Ciirhtaiii science catalog anil 
them t dry liouklft-, P-ft njb Be rnnnl. . 

"AMATEUR Sr lent lit." Shiiiuuli In, Penn- 
sylvania, InlrfedliiLr nan- 1 r- bn le«l maffailne. 
2 ur Yr url.V '■ii li^i r3|itt"ll S LOP. 

Lahoratbry claa^wqre anft 
■ ppairarii*. Catalog id' niiib.Eleal issitHily 

Co. a 1176 Mi. Ilopei Avo. r Rochester, N. Y. 

(’HLMlCAL EifnTJiucisier!" Il.u.dij^m, iiun- 
tfrnJi nT rrprrknflUi, IIIUKiraLril, ftbr ikrit- 
phJlI. E-gperluiant book let, l - *. Ghcink'rtl 
1 s r n.".iia 1 1 r IWP'. Cenend ChcmEni.] Co.. [Ivad- 
Itie, Fenna, 



FORMULAS AND TRADE SECRETS 



RELIABLE InformatEnn any subject—- 
Formuhs. il.ihl. \n 1 erb- 4 n LIukLub-mi, 711 

Hlsil l^(Hl Atfc, N fw' Yo fk._ _ 

1 :iTk,MU .i L Att'oTyMli, any product, luw 
price a Sf|i4 for UtiRr GtiemUM fu-m. :I,l 



Hit. It's \ 
J^'urEa. 111 . 


Kledro-TbtiXMD . 

1 


Works* 


sawdi;s 

lag Direct 
77" Bs-ulcvs; 


T l.'hrmlcRH make marl] 
h>a 9i. Universal Sutl 
riL Bsyoann, N. J. 


tie floor - 
lEdy Co., 



fl.-UCL ’’Cara 
uid” Trold sol- 
" !5ed "Huji 



rblcu." | 1 . DO. MriallEe Liu 
drfl fiflT, "Plad lc Leather." GGd "Ruji 
Stlalalpon," 25r W. .1 Lynch. 1IS-D, North 

Firih. Springfield. 111. ^ „ 

ANT Fnrmula Hirce dimes or imnicy pe- 
fnsded, Tier f,ilHirsltf [|r< . Tnrtipa. Fla. _ 
TESTKI i Fnrjriida*. Nrwe*i — imranteed. 
Patalug tt+*. tirtnylcad Latwrilorjl, Kd- 
wards vllle. HI. 

HL’Ct EKD With yvmr own. pio.linU, 

3:nw,. FurmuEns, prnccis, analytical icrvlcc. 

F»'rinuJa ealglujt free, B, Thaily Coin p any, 

Wathlrurl un. T> C. 

15 Fi>H-WCL.lHi Fur ’HU', l J^iiJil'.S Green- 

lrancf Bly r r. _BttuHih rid ae. Mj a 

MJiVKKT bijjrmlri ,•■! hsmiula*. Ca talon , 
f te>e. Spec La l prices. I.eads. GIJimq, Chem 3 

Dt r HD -4 7d2 N. Rarlne . Phlr-ftirp. 

« : 'iTlr' 



FORMULAS 
O. lb 1 in I ri Kton. 



■32 

RT. 



DRferrm ftuhh' 1 ? 
Hlqbblnsdgte, NElnn^ 

I 'lii til'Jliif-t 



r JY M IlCIll , 



lllrraturcv tiume uianu- 
TlUhiiisurt, 7 add- Plnjiice, 



FDRMULAIfl, Fraclkal pliLn: 
free. 3f- KoHcr. 231 IlainiLton. 
fvew Jetiey 

FRliK “Formula 
brltirlns liruceuCi, 

t'hlcflgn. 

Fill t Ml' E, Art. All kind* 1 : u m n n l red Cut-' 

Iks free . K n_m I w, 31 . I^trkrldge, 1 1 1 

rOKUMWI Form H I iii *- A id hcnl le. prartl- 
ralilf. r^rlu |rc, Ipekpehalte Succe-du! 
inarujfartur«TJ evErywhrrn u-]np (hern. All 
lihes) IhPlIkillrig Inleit artV'Ortlcrd FTierlall Lf^ 

1, tier* turf fn-e MUlirr. ChcmLst, I Ted I-'P.M, 

Tampa. Fla. 

II, (I UP FlliiMI 'l.AS, F U rtsl . pnieraiep, trado 
■eerets in Hr. Etrivuni 1 % ISmik pf Edniiuiil-r 
u-HU pages. Price, [wstuald fl.Qh. Ogllvla 
Puldldiln if fl' Rest HtreHl, Dept, 25* 

New Yor k. 

FORM L'LAS, Kuuinesi pi am. JLl tatilur# 
free R i' I fort A 1i > 2_N Keeler, Cbb'ii;& 
AiAKJ'J V uut ubn 1 n'c 1 1 lie L 5 . Lmnloy imMiils 
yourself, Yisl | rt arilrlo*. ectan. es-traela, 
furnish everything. Valuebte hook ftne. 
N'atlciJuil l3elrmLJic Laboratories, 19511 W , 
Bmad. RlflutKMii]. Yt. 



AGENTS. WANTED 



DISTltlFtl'TiiRS — Agents; Patrni cd ws- 
tor pump tiBblfnlnt! EU|ip:irt for Ford model 
A nn'1 A A. SiiijsH look-, end nl-ajr nn-l wis 1 
Kmult Ijfir, V P. Mtdnu Co,, E. 

Vine F t.. K B iartlgEM, Mlth. 

lil'l'A] AN t'lV, 10 S Broadway, Dearer. 
GqI»„ cuunmees Kavinav ia tip noCc auto- 
rudjllc, gM * 0 1 3 pe and Oil hills, Acrnts 
wanted. Write today. 
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300 & profit Pelt I (is new "2d -in- I" 
kitchen utensil, RtinJla 23e. C«u l'*u 
Sl.uy a nii.j.?n. Sample Me. New ilsLiwI 

(.'n, t 1 >r ml; | ' M M - j i Bn il/ nid. 'Pa. 

MOVAt.-b — Quick pal liber. Gluts. silver, 
etc. ULiIrlNmlEini wanlnri Murval Pro. lurid, 

Prn(l Hali^lai, fjilUWtthlt. 

"ilYHTlK- LlN^' 1 baffling pnrilnii Key 
carrier ntirni new prnfi.(.qblo fl^-cnlT field. 
Namnle m>J solul Lon 2> Coin. I'lnrai Sen* 
Ice. Deni. F.M. 122 Edit Third Street. Cl o- 

elnnali. ohm. _ 

SELLS lJkt licit rakra. U If! fMUlt*- Eft!* 
woman buys. New %oa |i1ialcf.> jiprfumci 

HntluH tastlrnily. when WrishltiS. Sumet 

LalmrattirlQH. Lyuhrook- X. Y. 

II' You want u ■WumleiTlIl rjjnmri unity to 
make a day nml iccl a new Fu nl Hi ^ ill 

Tudnr n-San hurt ties. ui I tUc your name Im- 
mediately, Xn root L it lit' lottery. Particulars 
free, Albert MIJLj. 1 til) Mum n nu L 1 1 . H 1 L n - 

elnnrtll. O 

Nil VEL'J’Y Han (i iiruinTenl : tenonin' r. 
EHU.UUfl fiuJri sold lait winter. Season la on. 
You jbtul.i iLVctiiHt |2ll.flO dally. Sam pie 
and p]«n 3 fie mLn. Xurca free, tiaitirca Car- 

prtf-atkin. Hr^ktiin, 

StX'rHKJl With ynur own products. Learn 
lusw. Hiirnjulaa, prcieedaCH, analytical silrTlrc, 
Formula i ntului! rn. i.-. It. TltuiLy Company, 

VYasJl I ItCUWj E) €. 

CASH IiirtpMt daily icsillcertRfi mirror* at 
Mrnta, lli'plr r 1 n e jutronrk, laklewnre. etc. 
tiijifli ftimithed. Write sprinkle, l'liUr< 

JHD. Mur i.. j r, . J n, V 

1UU% Fill nil In the lujstcrr cigar Unlit* 
rr. X u HUM ht fihtion. tVh.it maliea it 
I s clil ? Xu wind can blow 1( out. ltd ells 
I'M. Sample ami -air. [-Ann 2uf. Nov? M- til- 
ed Company. Desk I'M -I, New Motkoil 

J^lilg., Bradford. I "a. 

STRANGE lionifxr corA IVefenli senreh* 
lng- Hares electricity. Abolished Links, 
snarls Approved by Omul lloysekecplitff. 
For telephones also, Ifi'k’s promt, Sam pics 
furnished. Nc. utkiioL. Dept. I- A, -3 ”■ M .1 Hj- 

erniifrtMHl. ChJripn. 

10!HI |EAHi; viNK- Uryirond*. notions, Lul- 
IntrlH. .t L- r-itra — nrutersell .htriu. Free cat* 
■lotue. iotjinn, aoi-g B. Crawford, Chkagn, 
AdiN iH ficamtiUU iinult* uii pnctfel-koy 
T3T4I-I ec-c rpr* Suinpli' cheek with your ns nut. 
ml ilrr ss. 2 'if. Stilton I tie hj i j i III-. Km: i. If ?n 

cheeks, thwkfalu. nflnie plales. HarL tiff 
)'q. tal l li ear -itf Si. Brooklyn. X Y 

BALES Kit free I Collins’ 2 flaw da all, 
Rampim .hue sates felt free. Write for fll4 
offer irnl r u t . l J * s ir if I’-u ulber fast sclkrs 
Collins rliemlcal to.. Hunt- F'.M-J, M nr - 

pbla. Tcn n. 

FIFTKKX*SECOXD l5t‘iiton5lr.Hion sfltU 
device ih.it makes tiut-i n-arklna eaiy. 1W5(. 

prollt. Bnr 413. Ijmtiiltr, FMii i, 

HAM' I ' u T1 'Hi; It l ' 1 -nirci Hlfrt-t selLliiK 
rfpmrhti tirin', nis'ik nr p^rt tlmr. Hvery 
city, vlllicK ham In In Coked SuUe-i M'rite 
fur (■iirrlculari on uiaf latent revolutionary 
[i lit rn Led novelty Srile r?n rljrlut Hull Uf 

i-uan-h CtH-purttlon, 27ft Newbury Strut, 

ItoMon. l 

A HAZING Cleaner. Kleans cirryihlnp 
Porn pie free. Bealcvcr,. EftiiTP Irvins Park, 
Chlri so. 

AGENTir Met 1 Inn ks— Hake most ntijpey 
Install in k Acrif nil Iiuitu'ts Fit ariy stove. 
Fkim iioy old oil. They i-utlsfy where Dt fi rs 
fail, 3t>, T"i up. ^end tie slamps for ifl u - - 
lured cudatny with iii'l prircs on parti and 

oulflfi. Bates Aero. SH-Slml, CilW . 

UdiLunitral lng Latex rub- 
liiT turn I labile I'll : lit huliifa, ulfltei, slintis n:i I 
r», ■ ton e*. Clival 3 v.lre ftnp per dtrnn. Tie 
IHfe.-irer free wtlH farh order Maniaf adorers. 

■t'H .lamey Place, Chicago. 

(i.fly UlVltTU Of dll lv food riLfi--illL'i 
fur MCtHy f 1 .MJI. lEuI uii I Til 1 1 i- not - Hnvar 
deal, kif detain nuwl H. Kennedy Coffee 

t'o, , Knkimin, ]rni, 

AGENTS: Hako ijiJfl'r pro-lit SEllini: 

el inner, iioIIkIi. .AuUiipno, t-jmllla ttmle, lo*- 
dthtc. Bilal remoter, etc. Your name on la- 
bels. Ini' niiuii-k 1 . Mu ml. i til Clienoltal, 

f 1 !■ ill K-H, Daylon, Ohio. 

CAWTI Paid Tnr butterflies, insert*, ^ee 
K : ; ■ lijr Ik splay Advert In cmFnt nix pajlf BA. 

$2.on JlnCttHY With prW FTtmclfif ere*nt 
that mein!-, ell rim it c.iOly, nuli-Hly, im is- 
IhSy. v, SttifriiE tm i i.Ui“ nhd thTcad, Wtsrtill 
Ij under lng. Free ^rnnln-. Kan- -No- Mure tip., 
lient. P-7-l-t, rmuEnei^U, l>. _ 

PPATtF T tm r at home roislil rnrit you 
money. Ini crc* t rd 1 HetituL HP2 Osh ten. 
IfarrfEfrtl, Conn. 

Ti.mic-GRINPEH— Waicr power home- 
hold karpuniT Grlndl It nl !>■.■, tools. Dig 

iic m and. 100^ prullt. Ttctnll- 12. SO, Gel 
ili'lhJJj, lE.-.ti - Freuluels, HtD So, Jamcs- 
U'ilt,, Tu Hu. Okla. 



MAKK Money. Collect t'5 , krep 55. Two 
duEc-k selling doll nr per liifrhLhi r, h*rd tlmoj" 
lllj! rmtlL'lce. IVrltr I lie FldrlltJ Mutual 
lleriflM As burial Li ui. H oc kf uni. III. 

AtiEXTtt— S*U no glare, Ra>0 -Light 

!'j, H Mazda bulb hcEh to auto owners. Per- 
fect fog-ilufiu 'I rid — lit a proflla- fast snlca. 
SnfUplT ,ul S| r :.i] — Special wli-Dtr-mle prtro to 
reptu entatLees, Hay-O-LLfliL Mfg. t.'o., Syra- 

ciisc, N. Y. 

Tlitl “Xcw Deal” BaotereU pJianinea m- 
pmduetlan, earabinlng pennianiliip i ri .i ■ ur :. t n.1 
speech. Sells fasti DavLs, litOd-A Uroji- 
wit. CLn rinnal l- 

PHOFIT3 tin your own gomir. ~^Take. ueil 
ihcin. Gijuranlccd formula'. Hpcelal [irkr*. 
h'-aJq. CafaloH* free Gtbson, CbeinL-t, 
BP- 1702 X- Harlnp, € hlcaea . 

F&KK WbolBaarB cat 110.111107 World’s lmt- 
e^t tiTii-rs. nu-mlJa hooka, ihTemk ia, rim- 
PmiUkr*. lilmtL'i, toilet iJcadarlaers, srtasorH 
"Ulipenrr-, cnm'l'j rli-ajters, esc, Paty Needle 

Co,, Si v im- rv I l ie. Mass, 

HtMfEltLXK'’ — tluarsnmed Ep sitber an 
intoxleated person In ten. nilnutai. Agent j 
tn. ike iiia rniiQfiy Hulling druaaldts, htHlits, 
dr. yli'n-.J J l. mu. Sohci ine, 312 Jofferaon, 

Allentown. Penn a. 

FREE Yu mall-rttiler u spirant* eur new 
psnrplilel ! EiperlentoJ -of An Oid-Tlmrr. 
St-nd dime for paslage. Lot H get ilu4|uel Is; t 
cd. Mereur Cu., 22 i AY, 48lh Str., Suko 

SIS, Now Turk CRj. ^ 

AOEXTS Wanted — For new slylw piston 
and rlnji nullgoallv pdvertLs-ed AU-Powcr 
Cistori A Itinu Co . Duu E. l int himet, 

T.ru Angriea. 

All ENTs — I lop iin our fost ; u IJ 1 1 ij£ t^CH'lal- 
<(>-». We hare thftn. You i-ell them. I "flee 

list Trei'. Titrlde ChlriKO f*ajfs., &4S-A 

S. lirathOrh, Clitraa^, 

Sl'HLE Itilni'tHiti, rockets, nnlua nude, 
I.'ki 5 tirlre Celling f;L-? r CiVULlUl^Lon rid- 
voncHMl, iieautlful mufti free, Goodyear, 

S-7|1 hnoieyell, I’Mcago. 

JL ST Out 1 Women wild alwjut new dainly 
njhjT*J iiurfunifi sticks. itcpLa^oi HutiLd. per- 
fume, Amazing pnbflls. Hie fraln. 

rtampsl. Garden City Laiioralory, A- 350 

w hnnqfijelt. rhjraao. 

[1UTSTAN3 UNO Money Making line. 
Ouldt profitable repent sflle«. Free del -alia. 
Sample 10c. .Mint Co , lluroJu. Midi. 

L1IG Money arul r im mles. Every na-nur 
buys cold Initials for hit nuto. You eltuTge 
it. 50; make SI. HI. Ten orders daily emy. 
tt'riie for [urtLeulau nn > I free -umpic. Amer- 
ican Jlonngrain CuniLmry . Dept, 40. Lait 
Ora nge . S. J, 

BEAUTIFUL Onld wfndm iIjm letters. 
Penny eac h, any size I 2'iiHi^n pruliL Ens-Lly 
applied. Eiiilpina, COtiijilule workini: ciulp- 
merit free! Atlas S-lvsn Worts* 7041 Hulked. 

Chirtpa, 

WEXLCASTlnnd niide fejther plrtnrfL 
Sund -jr,!' 1 1 tm mu i fur SLOft Worth sample 
n n J details. MetlCan Art, A parti do 1503, 

Mi-il m C ity. 

oi If Wonder fill luminous crurklt shines 
hrlLlluntly In (lie dark. SdSj tm ftTst deny 
on-trstioh, llimilinriic nroEits. Hannan Ca., 

^-.:u S SULe St.. Cbiuagg. 

A bi’sinesh of your own tnaklm eparfc- 
ling ffSg-M mmt« pisiui, numbers, eh«ker- 
Imiiifil-. inn lull LOEII. dKiij llooklet nml -urn- 
T'Ju mail eil free, II. Palmer,- .* 1 2. Wini A er, 

OhiOL 

POHETfilKfi Xen. flieutrlc htilh attach- 
ment [icrfuiitea Dome Put Illy ulv. [)iblr<iyii 
treoking pilor* Attractive piemigB. Quick 
icLlor, Sample 25r. Werner ilfjj, C«., 
172 Cu:irl Sk. ElT-udilvn N Y. 

FHKE ttiinlifet ilejudlm 37 plana for mak- 
ing 32.0-41011 weekly, lit Itgme "r office, busi- 
ness nf siiLir ssivn, hills Co.. 291 Grand St., 

New York. _ 

ftl'UK Flru -V .mi ell era Callfornti per- 
fuuiud bea-iU. Knorku-ul, N‘o rrjmpeLltlira, 
Hta ajan, aa g d W, p l w.* Ln j Antelea. Calif. 
RIO Monty ihniyinji guiii initial) on au- 

1i,“n.i];i I les. Lai feat thine today. No expert - 

enui neoleiL Fue ia*nnie*. “’Riii™.” 1084 

tv it ■ h In L r ( fin T t -i 1 1 on . Mass. 

AGENTS— Oppurt unity to mako nmney 7 
liook contain! mi h-7 •uerraifgl Im- irn ,: v plum; 
homo or office; send fur free IntrtHluctn-ry 
huuklcl. Elite Co., Utl tlraful t=l.. Now 

York, i __ 

FllLE Hit m tun* iJescriidnc msnj mom'v- 
mnklnK liliimi, HeifoTl. 4<lia K, Keeler, 
Chiragn. 

MAKE Your min prbiiiirip. Einpl-OT a cents 
vnumlf. TdIIcI irlldai, s-uap, etirarL), W'a 
furnisli RverFthlng. Yalualile book free. 
National HdrntliSc Liberator J(l H IflSftW 
Bjfiaii. R If hrnnnd. Y a . 

PttOP 1TABLB Htmus buBtneia. Leclll- 
mate. So Cx rivaling. Maywood Publishers, 
P-0371- Broadway, New York. 



GENUINE Geld letter i for <tare windows, 
FusHv applied. Free rumples. Liberal offer 
to general iftnls. Metallic Letter Cfl„ 

! : - 1 1 N-.illi flark. ritkagu. 

AGENTS ScuM'.Il ko prices Samoa i uifee 
I2c lb. -t eL raplll* fi^r; 41,0(1 Cm ti m« 
14c; ragor h hides 7i list 1110 it Irk* fliew, 

lug gum 12e; Chrlslmai canJF. i 1 In Mm. 
lie. 10O other bargains. KipfrEdlro UDDH- 
Odsnry. Write Carnal loll CO.. 1’G, 3t. Louis, 

illmuri, 

N 0117 3' iilf, nuiiiher :»juLu-„ U.-I-.;, 7'[.- , 
hn ml (nSTWtii. eaGly iuli] with large DroOi. 

Hrrl t Bro s., WUHhn i p. 5Eaqj, 

MAN In Each Uiuni to mate auto parti, 
trlVcton, Epaelirnoni llxtures, rrrtnisb beds, 
rulrmrs, cbandrtlarfl bv new method. No 
capital Of ei per leave required, Simple- plan 
uf sci an u fact uri rig at luupe mifii j-.u In big 
money -ci i akin* hn^iru-ss IJuiilt rurnlshtd. 
Free: pari J nil in and proufs. Gun Melal 
Cu.. Ate. El. Decatur. Ill, 



HI GR 'GRA.DE dALESM^N WANTED 



BE Tmlependeni. Own your hUiino.)i: ex* 
perknee unnei-i'issr^'. liclUniC JIB. OOsi acci- 
dental death. 150 ancldcni : S3S tick weekly 
benefits — (Ul.ftll yearly. Giber amounts pro- 
port inn at ti. Guaranteed ateady renewal in- 
come 1 2 r .n , Oh i> itrpns 1 1 c d liv.iufiince depart - 

nient. Unlveraal thillcy, 71U-A i.efcourt 

I t I da, , Nijvrnrk , N, J L 

LOSING Hair your ciHii-llneJ New Im- 
proved Elraosky fticiiver; mere ertlL-lcnt 
than eur; bfg proliti. Free i ample offer. 
Write 11 uli-1*, Slrarislty, Dept, 30, Pukwipa, 

Hrn iih D ak oil. 

DON'T He a Mb hunter — Mart your owfl 
bsslneai on our capital l m hard times, 
mi lay-off*, M I* ay* jutur cun hu-,,; hundreds 
averaRe f'l.lhH annual ibIbi year alter year; 
we - i[|ip | jr |lKti, e>;u3pin«TLt en credit, mm a 
2,15 ham* neu*j)sltiei ■ aelJing Eiperlcnca Ln- 
ueepsitry; wondeilfu] sipporDmily to own 
plenum, digilklird work backed by 3J7,fluft.- 
i Ml ii world -wide industry; f^r Cpnuptelo ir.ffir- 
loallan wrlle Rawlelgh Go., Dept. A-tl-PFM, 

Freep.i^rt, III, 

MEN— Bliisek [filer In year- Ih-artlcaJ 
i Hr! ns mtihlrte. Only Euw prbfd inafhine 
with Mhntleflrl fotwl r airlvr. 1 1.35 to fB.fta. 
Food i toTT-a. rtitauranu. mad ntonds LiUJ’- 
IUf L'anh profit H. Write fur del alii. 1'. Pop- 

ulaT, iJEiR jflti, Xw Yurt. 

TilAHKY Buy t E^vil fan you iilituin ui'Tfl- 
pu'iple to lift an Hrlirlo in our Ulci fur Uie 
1 1 ur pu- is or esrhona Ins, selling or buying I 
We hirer p !Hi day Chert ln« aerrirc frurli 
- uu 1 1 1 t-s amj su.tifs.' uuarMt (inriles who 

oLjsrht benefit, Cwv emsiumet only 12 Qfl for 
d nwolbs serflue. Nrta re|tr«»untatlrft ht'^r 

pruELt, To pro-it JVJU mean burthen aend 

>ijc fiir order Edank*, fmLrucllons. etc. De* 
durt frunj hu-Ht order. N’etionji Trading fciyi* 

tern ^alHhutR. Mai). 

NEW Hper laity — ScLl* every tiiiaineM ami 
iiriifets tonal man. Four 3H5 ?aki si* sir nay 
42mi weekly. Foyer tltAnd *1925 in Hium 
T nnnth^, YYrite. F E. sVtmstroiiff, Presi* 
dep t . 1 >rn t, I' M > fob lie, A1 a 

F1NANCJ AJ. riideiicnile'H'ii 411'! ihrptne fOT 

Hfe through eon'Emt. ever 5prrr,t«ini; repeat 
coimniisloru witlmut rail tuu-kv Tiu? iioal- 
ness made rich by the depress hm. BualneAi 
and hroffts?ivUixt men buy on sight. liJd^S 
IhltCJl praDl- CnmLUOClVreflltb-I’ Co., flflB 0. 

fkarhwrn, rhlraeo, 

1 1 K H K J ,4 An umj-uial Dppcrtujiity tn make 
FS'MI monthly extra Nationally known lino 
vvork unifurmy. coveralls, i»ehci -, paid-i, 
sldrls. cm'S. A rtvert I -. I nr embroidered, Et- 
cry business a pros p pel. Oulfit free. Writ* 

A In sir r t’o . Dcpi 412. L larmi er. I ml 

VV A N 1 1 K ! L WE A 1 1 T| e ; * w p - . n i>w . W* 
uant IslbQ hum to nil them on display cards. 
[o drilctB. ftnf card 51,50. -Kainple 25c, 
Wandcnrcir, Dept. I",Yi, P.O. Hoi 333. 

La V> roe, Pallf ' 

IT Prevent i Umw. ruin, aim E'riim a Licking 
■on wJnd'hiekb. K'osl' buE HtLle to make. 
Mlu donanil, la rue profit, valuable ituclruc- 
Mnnr |2.fth. Parka -Co., I til ft AriJLitroDg, 

Kantgi ritj^KnnT 

stciiiy income 1 zn.oq profit cm 
*11, (HI Mir. Up to *25.00 daily ta-v. New 
plan prdcctbm at co*t- A Li No ineiSL- 

ejl eiarultLivilnEis. N^t imuranee. Kuiirlrne* 
unner eatery, iiutili frm, Proridenl Aid 
rlely . Punt. M- IIS fl. Foiitb Blid. Ifld. 

HTftAXGL fltnuiLrn! Hl'ango "h:Eh'jjii Uall- 
papec llkii magic. Ran In he* htHneeltanlng 

drudge ry. Women gruiKd Agents rlfaning 
up. outfit free. Kristoa 4lf(f. CO- . Bus H3l r 

Akron, Diiifli. . 

11 H> Money In tire pitches. Jrrtelt lk« 
auto tiro tutrh to serrico Bistlons. Rangel, 
eic, T Iffc r- Or Ip patches euurantcect ifl.iioa 
inllca, JjS weekly fur laleanirn nr distrib- 
utors. Protieled turrllruT, M’rite Erfmomy 
BulOier Co., G.2 IiurklurdL. D avion, t'lhi-a. 
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WONDERFUL- Seller- Samples of work 
free. F. Odd, an* Mflrgan Ait., Lot Ah- 

e clc* . Cal If, 

EARN Id {liMi.nn Hcflslv. Btuerleopp 
unnttresiiry, tfoll paiiici tlun at Mur Akch 
] t o HO. Nol Insurance. brfltlUi 1u f I.SlIO UU 

riiiLUf.il rir dfcllk-lilitl death 13--I old Ii-'.t 
ami dkshilRv hCrtirlliK Ailfirrti Federal A Ed 

Min i ciy. rv>Lar_tla|i1iL-. Edit h. 

BALER M'L.\ — Si IJ in ill i.v.T.iiUlfl jtuui an- 
teed smcumalie tool so tfutajsefl. OoiTiei 

viV .;] lEinliTn-nti, ?j, V. 1 

.SELL, ftrlfl(E mores Ipcapcnshc [i recuium 
iIr a]. Eirellenl sideline. Monarch Cgmpiihy, 
New Albany, trill 

LINK UfhUMktriiiififl will ±eLL I to H>u 
NtrtplirHJ reliable ilui-ma. ADc Ac*! Iter. Pol It't 
■■n.fl'Ksckl burglar a J arms for door, window nr 
drawer Strnd iiPfl money Shirr far & amp te. 
Karri un lo (2.* per day, Jb It. Wfllh, SflU 

'V;»t -ETE StrE-rt. New Tnrk Cl|y . 

Lt L’SI >i ESS itt iThinpry : Lamc.d lire. 

Highest 'laaUU. llnlrbci- c ilelirery. Biggest 
rfiiBmlsaloiw. Fret* CDri.i'rLi;Hti>iJ cuts. Espo-tU 
rhCP hunt-res* nr:. tc.itrir fw. Uitttfi. SIS- 

WitHdh Hami lton. H erd . IS . Pi iJfifeU, 

SALESMEN -IUnt! LtultuW; IJAHijJr pew 
lUr-Lo, J?etif aUonul new noreitjr. pa the 
-nun- ErifltE with Ro-La ns with a hi rial. 
Big itlltr. Tin hi Uem an iiinrfcL-t. App^hI* 

Id all Send dime far sample and J iitc* 
plan. Braun Ore aciltat Jon, till. do. Paulina, 
Plileiitp. 

l>IST[Sim?TOBS: ilcpirirm imimjfift titer, 
Jfoll Lain— self -a fa liny bandar? Ilia! 

hri'niilie-: flrnil rfoijnjp si rater. Lowest i-rUi**. 

Tremendous pretH, U-oml mi** vet kgcjqdv# 
IcrrUtiiy, Ncvray, EJBlu-JJJ Hiirittlt, Oil- 
Crtad, 

H FLL 1’rlitllnt at yeur (twti priced Iiib 
enuunnl.ir.ii-.nij, .lull work. Dfotrkt numajter 
liiMitliiiin open, Airline. 71 Cortland, 

Hofhfjtl t r, X. Y, 

SALESMAN Acquainted villi icuraprl] 
filling alitlmti, la handle I wn I IjuAucsj. 
Wr it i* i '*. 1 1" a . stall nn T ’H r L I »'iitk «*? . W | ■. 

Wonderful Opportunity. I SB. 00 dill? 

mn h-ff ramri-l. Nn aip-prUnr? PPi'eti*TT, 
Vuu eam start ut once. Showing latent thing 
(tut. Self niotwclnii uml hume protection st 
ceil. Alien 1 to Sil. Not IniJuriLtLi-t' hut jam— 
tides benefit i up to 5 1 | -'" ,| .i|-,i nut mat or at> 
fllfii*flla| tti-nrh. I2JMIIE per W f eK tt nick or 
injured Address National Aid Society* 

Hart. B . fl pt ihvfiei a. 1 la i noli. 

PENST Each, a,ny sIec! Non-tamiahnhlB 
Wlnuloii aifti letters. S-'hn<S profit! Free 
'■orklrif eijuiiutien!. .Sampler. Heron! breik- 
Inir blTer. . .Ul|i Slsn Weiks. 79-tl Iluiiteil. 
{.'hir e b p. 

JiJl.tNli Now fUAf^pieerl in) liU'-i liulijllns 
plan for uir rutiijirrs. sivceiiituf resiflltJf. 
IneNpgDspe SflJijMiect Nrapltu; up. LtJn 
‘t'liinir fluim Triv ^Uniulttori. Inc. 
flavencu'Diub Phi ra tin. 

KftLT# i?Ei-.re^ inr bnmes — SriiBon phirpeiv-. 
ers. A r fLB i tcii tern, raaer mailrs, MPtrtn. 
lurnth if urn , elie'.iin-i! Earar i-- r. «drie?1ve tape. 
Iinllib. bandkijfclilrfl, poll .Eijnp eLeltiB, (fiiiw 
lares, many Ottiets AuntflLe lilsnlait. 
ritciiltir free, Superha Co , S'ltQlb Haiti- 
iJinir. >T il 

— Fpttr tiri » ii let, la it we* 
net yi,u P-EO.JIII ilnllj' Snjrh Wy-tfliu** l-Al- 
l^H'. gJH>i-U r 'l Siaefflflrl te e rbjeacb 111. 

GIVE Profit* —I d la weekly. JildO muJ 

p 1 1 i.rlibu'i r i] Unu unmunrea nr*V ne Ineesl- 
nient pJWl. SrA>gn. iturilnC. Ki;!?. 4020 

tlftTOfllllitod, riiLriiii*. 



HELP WANTEtl 



ICVEItYltoliY foiwl \ VII aiftrt you 

wlcir ■ erjculae herkly rawt^ ffupidvlnj! fa- 
i mm ' "Ka runt 1 r 1'Tdrltlr t s lo ilrmlv nut inner*. 
Huitl v ■ i*av fUI T- nrt'kh Up. Pay hflttins 
Immediately, Write ATu-ri NT 1 1 1 - . lliUlt 

Mcr. till M..n iumJth L rin.ilnnnt I. O. _ 
AOITXTS — 51ti: » i i‘iiijj puil eiltftu : mhorir 
will l.ufcUt you u Bleaily rEpeat busjpei*. Sj'iul 
tmloy for porket-Hlze IrUI nut 111 llm 51n.ia 

ramnanv^ 4 I Searte H Ldi; . . Ri w he^ t r r N . Y. 

CASK VkIiE Tot EmUerfikjH Ir.-crLs. Heo 
3*1 rif j ii 1 r TtKnln v t fir r-y -enim L (in ua:Ci ?IA. 

MONEY tn mtlHllroe'inj. Eorrt Up In 525 
weekly cr iiillrt, crcwlriR in ralluru ar (Hsr- 
bullrllhc:* UiNiklrt artel part Lallan free. Wo 
I it^lwui i yim, lUimue 5Iusliruoiu. Ca , Dept. 
H7. Ttaninlo IQ. Canada. 



Wl/lltK Fnr "fncfo Eam." Ccunmrtlee 
ilii'j ufl [p SLLio.QU lUUQth. Mgmy naiuina- 
iLnrt- ijeLktu belli Steady. McU-WPIItetl 
iiU. t oununn eJumtlqm usually HullleLerU 
Qualify iJLiuLedljttriy. Llal pu-il tioni, aunipto 
HUOhliaht .i Li i J fuEl purtituLuTi— tri a. Write 
today s«r>S I* 1 rattle Un lti>tttiiti!, JJcpt. Td. 

Hin'IiPEEgr. N. Y. 

LAit.N Mm iey rl h i Lie I euraim Witri) ropllT- 
Enji at bcutfe ,M ri.lprn — orl c L>ml ' - in. (luml 

midi icpairora hTtm? in ■ iu m nmJ mid nflrn 
up in f7 p ' w^c-kly. wjp^m^in Kc-Iuki 2 i*t 

VC .itch Ei r li .i 1 3 l(i , U!i 1-J. it II Hun. MlUviiukrc, 
WUnmsI n. 

1M I ' It l>VK ^'onr pfirlii.iL-Henl w-orL. L I-. >v t 

a Ik UreiliTH'k A. Smitlb :uu Smalley 
rpurt. ciiJeiKp. 



REDUCED Prices, »ta! loru*r>-, eirrulax>. 
ilwts, l(HM.a-lraf binilert, rulJnn. Caiunier* 
c | u 1 Un-.i, I tn i m In, OltJu. 



PAINTING OUTFITS AND SUPPLIES 



USI'ID Prr-ia barunlri 1 . IMiat aiM* fin 1 'mu 
warttV Send aUnip far reply, Eichanee, 

h - 1 . TW K. Mgj n , M r r L'lc n, iVii tn. 

PRINT Yuur uwn i'4inlB t KalforiDf r. Hr- 
ntliiri. afiverl i *lu,ir. elc, Saie itranoy. E t-y 
nik-s furnlthffil. rriul for oLlitra ; Ills pruf- 
L 1 ' J ufl Inf i 1 n- • - . ? Jut* prc- ’CH, ? [ 1 ; 

t-i iwrr. SI Ht Write fur Ins rein Inn and full 

Irlfn rill ul LntV. lie key fl), . T-lk ilerlllClti 

_( bi n PPi' l teut 

USED Tj'po hirffalfiy, preHcPi. Semi 

fi a 1 3 l rh Tins It, I 'uhibrlilue VI a. ~ 

PRINT VitHtr piati eLiruCar'. eurplppca, 

willi borne run fie L'rr-.H r-flini: leai IbiLai 

fl.no. IlhiUratoii InMru* tinna lUc. Carl 
E * km ial. fthni. ^Unn. 

IHil.X'J'l XI r (Jill fill — J'Ti -j-e. 1 . kjnj >Upplle^, 

type unroll Era. ^crn.1 a I amp far ro talas. 
Mnrle] PtTai, Vfrrft, I’enriiL. 



DUPLICATOnS AND DEVICES 



DUPLICATING Machine*; ET?n lo 99\ 

Rnlary »Erpr||, iluy ciniip --IMW j. yoial In film. 
Alusi nnmp|i.'te Hue in A Pier Ira Pbuto Lklui 
ffllfier frre Plttahifrsh Tj-pewrllw Supply, 

Sinie .i.T. PHt *h we h ■ Pa^ 

.-(T I, N I’l k EiinjEirnnjr — Amynite eim make. 
T'nri Iritlat* free. Rapid }Siw-i Jer. Editor J 
Vflle. HI. 



NU-aht. Nai'ii'pe-fllUhtf typewrUer rib- 
Ehiu, ^ ufl on aaiaple, [larlLrular* free. 
JEyera Salea, t'eilarua, Pa. 

TYPEWRITE RS (IbSS-f 1 IS. a J. lUhbfuif 

rule Ufldlw S9t-$7.99. WaichM 99e-io,fl0. 

iiriljjElL >. 1 ,‘iIj tlliie. St. 1 .un Lj- p It I ft. 



CUMIHFD LA 11 ELS 



t . 1*13(1 iTtiNTED; Name, husineas, ad Areas 

■'■ Jh J !_!_>_ Cj i tnpany . flm t lo Lyuwo r J> l uejl 

Ml. I HEALS, or ju 1 1 1 1 cd n ill r,e . UUlilltll, 

aiidrtM arirktra. dim* 23c. UHHl-*U)c. IS.udU- 

$i iui., Av.it mi. Vibiulla. N, Y, 



RUBBER STAMPS 



INDIAN Rellea. fireara'is. weaponi, inlu- 
eruJi. tnoiLli, rtvini, 1'atnlus UR. N, UarliT 

Un , Elkbnrn . i VEi. 

SKNH fw t-‘br line nrw list Indian reilra, 
iiMlUjui' llrtmruiE, F, U ELI Is. Wrti-ler Grmva, 

.MiiPuurL. _ 

INDIAN' R idles. TSdulwark. Ue-lnn, ClirUll. 
Uatalupue anil arrow. Uc, YctflUQ Lenity, 
Not! hhi aneh. Hah s. 



RAZORS AND BLADES 



HOLLA A mil brifiaw un Oil] Lite [yj>e 
liludr*. Ohara, AibburUa Ft.* I tost on. 
Ma»safEtUji*tl i. 



Leather 



LEA Til ITRC II A 31 IvN— W r 1 1 o for tree 

limimetlun * fleet divI Titl'-f 1 1 h 1 uf Leather. 
iifOl#, el*. dAdfirrvs \YUdCf & Crveiipany, 
IhpL M, 1 0 liS Crm by Hi, P ChleitsD. IiL 



FIELD CLASSES. TELESCOPES 
AND MlGROSCllfES 



i'ilMl'LKTK Inatrwtlsni for imllfilnr fl 
Jch-ti UfoMVpe, oQ. S&S, Dnlffiilli, 

WIsiroiipHi, 

IrfcM’INE t.-.S 'fele Hu ifu* , 5 intullty leruu 
Irkurr dear rnlnrful dslun Knfleunlinl Hltne 
buiic, liras* irtnirned* .'hl" [rh’ifi!.. l.ij- 51.5(1, 
-23- i-2 pOUpaid. Killert 2.1e addlllnnal. 
11. tin me, Geuriqid Avfciuc. ltrooklyru 

New York 

i' iiKi‘ J’iiiiltu! uf LOweiil iirlecd leleai'uppe 
; ml JfllrTn.* ni*r» Ln .Aairrlra. Brawnscope 
Ctr.. 21 n Fifth A if. , New York. 



educational and instruction 




JlKAL juflk iipjill— Alilil i.hcIiiUlIi-.h I:jO| $:!.» 
In 170 her iUfl( I^earn in a few Week’, 
Write Tut IiEk freo Eun,-ik nniJ low luitlun 
ratpi. MfSwec-ni'y's, Dept- Id-lA h Clrvc- 
iamt, Ob In. 

Tj . Si liUtKJlNlk.M J',. i ! I m:. ; SI . i- 1- 
SlfiDD and un a year. Let our rmart noriuf r 
fbrrmipfnl einriilnarJ rirmare I'fBi fur q fli- 
■ 1 1 1 art In Uie ntlJnuy Jam, 1 1 *en'lrr. rur*E ear- 
tier. Ihi-E fifth'*, ru^toiHU and iiibef bnnrhfs, 
yvrlle H'lEiiy fur frM lJ[i(l(]el. Mu|jl H, Fn . 

ier cdtu SeRinil . Reeflf Uer. X . Y, 

WANTL13— Men^hoyi. ip# Id- 10, qualify 
fur yfeai.lv luturr ymrarnmcnl jotia, f 3 n ■ , jzfi U 
month. E^aJil yarutLona. Ufinmwm edUMiIlun. 
Valuable Enformatlwn free. Write. I o (trac- 
tion l5urriiu, Hfl. St. Ldu|*. Mn. 



PRINTING. WULTiqRAPHlNG AND 
MEMEOCRAPHINB 



BI’PRRIOH PrlntlriE— ETIeeliH for 

Robert It. i'lms.K. Lurhllle. N. V. 

2oO (iteiil T UTTTliltffKADS, 2".u Ln- 
T-^lopei print ^d SI .Hi puytpild. I'nlwrul 

Frlrttinif. IIhV UttV. 3Iirhli i an. 

Li i .n i TOlKHIUlK Shinutna foljf]*, 

SUsS'VI. '.fit. 1 lldlki 1. 1&. .t'tnianjHe^i, 

Mary. I n d, __ 

EUO Barsaip. 150 paieheoili and 123 
enTElfipai all i ■ H n L ml SI 0D prutnalit. .Mnna- 
at' iicu Mial Ldtie-ry Ui>., StutJotii A, WwTi: uter, 

Mivna uhUift t*. .... 

diou ATTL1.V VII VL EcuelotiB ihu-, Sfi.Ufi; 
lb. (HHI, in. "5 prepaid. Cl niul an, lelferbiraik. 
I'm ifLupi?-.. puidra rdi-^2.01, l.fliHl; 

$Un r u.bflD, S:.i.93- r Hiiurplcp, t.i(WiJlfirini, 
lUrrhunliUhi, Yj 

lie J L N" V E LOPKS Printed S L.Ti prepaid. 
A. il. Wicks, Oatfktdi N r . Y. 

NEARGM.VVUUE S5g Letterbeudji, S5J 
mrelopfa. I2.H-D [iretiiiid. BainpLes-. tiullidiy*. 

finw. Iih T. 

RETT'KIi (italic priPlIlLri, 'reason:! life ‘p> iri*']', 

1 1 1 ;i rn | . I i l -- I- , i ,. ink I * 1 1 - - L-uiiii N I 

" l mill RUHtNESH u*rd*. ii*Td we, l"l,G0. 
Miller. l"ri tiler, Antblar,, F*. 



NAME, Adilresa, 2 tints L!Te; 3 llnei 
"5e Slam n Ww rky ^ . \uburi i. Nrl't 

TWO Lints Jik ; ttltfr limes !l3c. Blamp 

Werk=- Coeiir it Alec*. Idabn. 

HtD RU liliLH, -2 14ns s3c: IS ilrii* Djc. 
FetiLbaifp. &2i Farnam. u6«im, W'ji. 



FOR SMOKERS 



AUTOMATIC rirardLi in arh In* ^ I . t^Ta, 
A*k for Llfij itraled fuller,, AlRfipaatle i'Ikb- 
Tftu* Madtln* Wk.j., Lie pi. F-i, 105 j Slleri- 
di*n ltd. r Chkafu. 



TOBACCO 



WISCONSIN Leaf tobaero. Chew Inn at 
‘TifeMtih. I pounds SlLbu. Three pound 
SrtuE tiai'kape ensitu In liu: fire kin S.i J L.. i>0 
ptHtape pflifi- Far In era Eichnnse, Edeerlfitt, 
WIi L'una Li l 

ECONOMY Smoking, Ij pound* Ken- 
tifl/ky's best ehewinc 5. Kentucky burley 5. 
Kit her 51. no. lltrt Clmate. II Irk mart. Kv. 

IrULIlFN Uleareilp hurley, in I Id; ii Hu. 
*nd Iwu full-six* fisars (1.00. Clgitreite 
roller, paper* free. TuUm-eo LiLlianjir. LUTI, 

Mayfield, Ky, 

GUABAXTltlUU ToUacen — UJfiiffUe hurley, 
5 lh(, r JJ.tKI, Pipe Btluskina or ehewine, 

n Ibl, t) un tb ah* tl VV. Free jjift. 

Hnuyuhl Itnu.i Maylleld Ky. 

3111,0 l'i|t(rrllti or pipe EotuuTO, or IleU 
Leaf flie-ivlna, 15 Ih* . either !1.2 j, (,'nlLttl 
FaDUCri. Maytlthl. Ky. 



ELECTRIC REFRIGERATION 



REFRIGERATION Mechanic*, iluiknli. 
Blue [trintc thowlnf; up -to- date SiiduLEaliotia. 
Ltplanuloiy leil ulth prluli IVrirM ; rir rfo' 
fuljir. Praprei^lve- RefrEtrtrtitlflr. Hooni (nuu 
2iil N, Well* Hi., Uhitaao. Ub 



ANTIQUES, WAR RELICS AND 
INDIAN GOODS 



UKUOME A lanilsrepe architect. Ka<y In 
Irarn bv malt- WomJerful eppi riutHty for 
money -mnkl nit- Erina Hhi 3c khi foam. Wt-lln 
for free op port unity hoctklet and detallt. 
Aincrlefln Laji.f' iLpe u: ' C, AlUj lMytuoutfi 
DJilff,. Du's Mrlnct, trm.i 



If AIK' L\INS; UnderLToml. Royal, RniLlnc- 
LiHi, etc. Free trial. Iliilv {Ln nfi athl up. 
fully gmmititcfd, Heaulur liiim HU Dlfii-e 
IiUhIcIb. Sloilern Irupw^tuenfo. Write Tnr 
nitflloe. Mnn.iirtHurerfo Cfourtur Ifottie, 
[lt'(k A-l - l?03 No. Nurdlia A*.i*., Chfeago, 



MINERALS, {RE W) FRECICUS STONES 

lkH’KS And Minerals, u nufrasltic fdf 

I mhcral rolleelon. Isjiuefi monthly ti.hd a 
y"ar; *>ainpie copy llfo. Itoeki and Uin train. 
reek^JEL N, V. 



2SA 



POPULAR MECHANICS ADVERTISING SECTION 



GUNS. FISHING TACKLE AN 0 
SPORTING GOODS 



NEW PpckM weapon ]«ic' KtHi a-osie? 
Glue aleel. Maple grift ( | hi sUmcr it )ite ra- 

idin' Tn- stamp. {Irani S|n)rififjijiJi. lioi Uj-Mj 

Detroit, Midi. 

UUN^liTiJB' .-m r<-u— Bluing. Oi^nrlnc, 
r|':«r kef In K, 2Qc (coin. I I Nil tn U [ itilijl t Agujiry, 
Cincinnati. 



MUH3G AND MUSICAL INSTRUMENTS 



WANTED: orlsflml hucjeli. nitici. MMM 
rublialierfl, BludlO DulltHrm, F urtlanrl. Om 
LEARN To roiuput. lluPHU-iCUdy 
.Hyg. Itvi'ndcmmiishl- fifaton, Conn. 

N Jv W I hi'ii I Wiilf HetrWflT* Smip-Jlcrs 

B n-kfr. Sh ernia n Rthj-: bn 1 . ih A n i rc-b-. t ' .t I i r. 
” COMPOSE, '.XrranfiC. im.lUi- money. Won- 
derful 1 1--..:-:; 13 COUi^e. PrCi 1 j 1 1 1- j 1 1 1 I Lull, 

Liimtfttfc Dekalb. lit, 

"" BDNllWltiTKiLS: SuSiruH pcumi now for 

prtf deal] .Jary Annstj-ti-:iiJL r . Spite .Sd'], 1" E, 

Bt. r New York N. V. 

MUSIC Cui3L[niM-ii [5 ivof.C. Wonderful 
pan pn a It Inn. ]5a m -r Rth., fi-hkmh, Wis. 

HOrraWRITEnSi Poems. melodies Amiz- 
futf OppOrtunltT. Dllibtlfr, DL 21(14 Key- 
ttWli. ClllrtMi 

HONG W KIT K It* — Semi ihpIolU bj — ■ 

e.«c‘pllfh| iuIWJ'B ai buy frt. SljperLir 2ji#UJ{ 

Btud toy, 9 II He w Af-t,, P it maig, N. I, 

lisflMlWlLll'INlTlI. Upml jueiit'y bci n a 
I 1 LL 1 C ff :lli ECPffa Ihrfi'iLKh L -I I till ;. r piUlUrOH, 

rUK phonograph, iuu*lc nuhltshera. "HU" 
ivrllers revise. nrnnga, compose muMc to 
3 tsuf lyric*. ].*. f | r 3o your munie, Wt awhiiilr 
Pi jtmlluH jih'l tirUer hritki L-. Free readiluj. 
*erid for hunkier. . Universal Saner Servlet, 

B71 M^rr III. l ie.. TlnNi-wcm.]. Calif, 

IMJO-l'LEX fat cJarinela, anJ b&I- 

ftlilmny* f IUu Lruuei your re-uiJ IroulilEi. Write 
r>r ckcuJitr. niin-Flcit Heeds, 111 1)4 lit Arc. , 

EtiniflllL lint 

SONQ WrUerj. Send Tar WIT "Fb&UiIi* 
Ipk Agreement" 1 McKinley Mails Printers. 
3 Z ill | E. 5 'it h Si., Chle-ago. 



patent attorneys 



PATENT Yuwr Uh'ii Other men line 
Hriil profited hj (nir rn: t' I ■julc . ' Haw to Olj- 

34 Ju a. I'wtuol " Full) vi pi aitm mu IT. i-nltr- 

tMUl* r 1 u-l-nla 1* lIVVu illorli jeuI Ulus I rules 
Imp arum latvIigblTtl and deetrleal prlnei- 
yl-1, WltN PduH ftp jlm pi-ri't fNs "Br^Qrd 
ur Invention" form. Prurnm ‘t-nftce. rtisan- 
n iC («9, ilaferrcd puyim-nu. IhlHJ'-Hva >r B r> 
i” -ifNetU’e. Avahl rNJi uf liela.v h3 r rJCi u ini- 
triiidlaiely tnr Viftnr .1 Et'arji A- Tn , IL irff- 
tireil futeni Attorney*. (HH-.A, Vlttor Uuitd- 
l|rr. W 4 »ih|ngtan, ll <1. 

IN yentoiis siey new jita3-kf t “DrSffitiE 

rii'nr S'leuu bcJore iiatcnlJne. Ftir JflfdrmjiMOP, 
rbartered fnstllute, S->1 Itarrlater 

UijUiJEmr, ^VjLUilti ct mii. 1>. C. 

PATEN 1 ri- Piutiiil tll.i.i iiiay Juit: i.ifiii? 

roiBlueref*] 3 'uj- until It- ^-ViLte iuttued lately 
f • ■ h InfnrnFallnil on li -v to prn^ned uti l "H.'i- 
m ii □! InvcbiEon" Tunn. LP'liiyi ilt c ilunL r cr- 
aifa In patenl • -i 1 1 — r - fljitenrB A. IVUrien, 

Adi m* I En 1 1 1 1 i tVij- ,i: ineMfir.. TV_r 
UKPATENTLD Irini ran be sell 1 tell 
y nil lieu rLtul ye u mu^e Hie a tie. Free 

jiirtlfulir.T (I'upirlirlitMi.l . ) WrSie W. T r 

Oteene. mi" Uatr-Mer JlulMlnn, Wtihlna- 

Un. [1. p. 

PATENTS — Pr riper = ctt i i •)' fpr uimn if.ic- 
tvifii ,Mnl IndKldua] ln^ntim. E-Utnijlhbrd 
3 H-JT. FrnliniltiHr) a'lvlL-i Tree, Ittancm.-ilitc 
rhjfliej. Cnn.ult Chanillce A CJsamllet. I'nt- 
ent Alt cirist'y j , l J il2 F Street , WailiLn^tuii, 

It Cr 

A NEIV iJi'jl Far Inventpra- Ralent nt' 

laniey, deTehiniteiit engineer anil lire calut 
tenita comtiii d I Avithki- ul.t HtUey’a thanie 
I'B.flll; sea relies rradr- tnirki PrlTr.OO- ; 

ci.ii".r3i;liiM SHIM .1, J. II Hrlen. 1 1 n i *’rU Al 

Iwney'EhjrUieer. Ileji. I^n. lea ^v, 4 J Jud 

sr New Vqi-k i; uy r 

PATENT’S. ItLElrurtionj "Hu'.v to Eilab- 
1 1 r h Your It If tits" and fur:n, " Krlilei lot of 
l lufireplton" — sent fr l>« ! Lanctsfer. Allwlne 
* Itommel. til Dowtn llu,i Idlnc* W*shini(- 

C. . 

PATENTS Procured; liuils nwsrka nt'gjR- 
lert'd — pceEUDlnary niJiiee fmnLahed irlthuul 
rliarfe. UmoklL-E and Itorm for dL*eioilnji 
Idea free. Inine L. MrCalhiiiti. jmlA ln^ 
It mutton al Bill a... \Vn-r3il n t 'tm]. I>. C. 

T^ATENTS: Prompt pt'JEijniil tcriine &( 

lunust totl. Ttulnh Ilurrh, Patent Lawyer, 
Llrg F 3t, , Waiiltlngton, jl, C, 

ESTABLISHED 13414. Milo It, 9te*eni 
I’ei'ipary. Pro* baofelel. Pat, -rail. Trade 
ii.arkn. CopyriiiJils. Oflng: AlonnUnadi 

in. ..-It, Cblricu; Anierken Serur tl y BuiJdlnis, 
tX j, , h I n uji, i>. r. 



PATENTS, Bonk let free. Hljjbeit lefer- 
ernei. Ituat niLilli, PrunapintuR usirruiL 
Xt'uLaon E. Cu Leman, Patent Lmryec, 721 
N'lnlti 3t.. Wtihiftf lnn , D. C. 

■'INVUNTOH'S CiiddE," val ualil e tntor- 
ti:,:iLS..iij Tree, Frank Le-lrrmann. Ueclitereii 
At turUf.y- Engineer. S- l!l Ilmadway, Neve Y'u rk.. 

L y, RANDOLPH, 303 -It Y + Jrtnr Butlll- 
Irtif. WtildniteB, U. C. Low eaaL Uaufc 
and Infornta t l_on_U re 

COPT or LLEtf patent M«t for Tl.DO, 
H. R Lire It, Lull V St, Wadhlniitnii, D, C. 



FOR INV5NT0N$ 



KEN'L) Blffifl fur Ilk of needed lnTcnlltula. 
Any ririL 1 may li-rlcii? Indniwurlenep. .Ytadfion, 
1*101,1' j 1 1 j 1 1 1 1 1 r 1 1; t'a wtUyhi'l . 31 I. 

HELPFUL InformiilrM, f-^tr Ipt 1 . enters want- 
Lmt to i*..'iiJlie on new {(feu wlilinirt valentine 
A’\aj umJ elprisao, l''ar purMi'ular-J, wrllo 
Chartered Ink j lute, uj 2 U in liter Hu I Id Inc, 

WflsjiiUiglnn. D. C, 

PATENTS — Smalt idea* may haiti lartts 
miiiiiu rital poBillriLJtles. tVrl I ■■ trained lately 
fur Informal Ian ark Iidw 10 pPH’fed and 
u- I nf Eruentlrn" firm. Del in a are (inu^nr- 

■ ■u - in uiitEfil inallen., ClarPiu-a A. il'itileo, 
nit~ Adnn iH Bnildlnn. \Vus]Hru-1 wi. T> C 

ENVENTORSI ctn aailat you to iddU 

mnney (tom ymtr Ideas. Individual Kfrcfee 
ml»irj-:-. Jtuex'ti * Aasoclalaa, Inc., UnPer- 

alty BitnH, Kyrarufte. N, T. 

MEi HANUML Problem# J-lvcL Send 
dollar. ,'i 3 j. jkon. CruLie ILu iMiru:, I'mv- 

turket. It, I. _ 

PATENT Vour Idea, other pen Iibtd read 
nbil pruFUnl >»>■ uur frees book, "Huw Lo Ob- 
l urn a Patent." Fwlty eii'Jftln* many Lr.Ser- 
e-tLnp pnrlntR In inxe-Eiton ilsviI Uln^lralfl 
ImrituTanE mertianlcil ori'J OLeeirifal nrlru'l- 
1 1 It- With NajIe w« ikJsa send free "ll^'Ord 

■ ■I Inventlinn" form. Proinrit B«rrlnj, n?a’‘‘m, 
4 1 1 1 l l re--, dtirrn'd paymentB, thirty- IS * t vejirj 
ei|ierkenu'. Avoid ri-h of delay Will* Im- 
mod Lately to: Yi'kor J. FNnn : ii ''' 0 ., 

Ipted L’atent Attameya, iHH-A, Y" Mor BuJld" 

i eh:. Wn d ilnift on P U 

PATENTS Anil liteaa wanlciL IlS'er.titJF 
Mursgr ‘r- r i.irlnn L'uppanjf, |oil Ensf liSlrm:!. 
N'ew Ynrli C'itT. 

Ti"l InienlnTBi Wo aru In the loarhet to 
po vrlia * l l a (tl-Hm! liuLl 1 hi. preferably hn iv., 
auloumbltfl act'uiBofy Line. XV 111 purchase 
nil 1 1 1.! Id or on roralL? hauls. Fuirh an iOC 
Aitnl. ail Front St,. Niw Yflrtl, N. T. 

IKV BNTORH : “Making Invention* Pay." 
i 'L it 32-pa i;*- llln.ktBliad lu.'ink, jpatled upon 
rerelpt uf t.i' podug*. Credent Tool Ctuu- 

pa ny, U rpt, it,.Cl3tfl.ljMli. O h lo, 

(JET Y nur nwn patents; luial Idanki, couv- 
fil'.'tc- 3|i ir-yi’iluris $1. CuUJris Sana, Camp- 

nell Uallf. 

INT'KN'TCHUB I'nlveT-ol KdiUBtor: mn- 
tains Obi) riierhupku] luureme rifsj iil) piT- 
petual motions: InttmclL.m ad pnr-urlni; bpJ 
aellinit \< .U-r.3a nnil tr-'H'i.l Jui; aik ailamrV. 
itr. Snjfsc-tB new ideas. Prim 1 1 HP iKwl- 
paid In I', S. A. Address Albert K, Dietrich, 
gjj g Owr^r lUiia. . Wartithgtcm, 0 C. 

AYIERI-CAN Invent Ion. Papular HEstorJ of. 
Thii i L-piLjio t™ ih, fully UliiEir.atxd nils] 
IH)U33d Iri I' loth, fonmerly sob) In 2 vnlujnui 
fur {O i.KI, Ilio prti_e of Ihla new riopulnr edi- 
f ion IN only SI. PIE If you are Intern Hud Ln 
tho nwi Iniprtmbr r^nrd In tho hLntory of 
fLusnafi &tiaLn.ment. yon wl|L wunt itiii bank. 
Sunt IMI.Ll. u i iy win? re In U. S. or postpaid 
anywhere upon rrcelipl af [irli u I-Vkpulur 

■ hnnl -, Ptvj'f, H'-uru Mv t 2PP ii. Ontario St-, 
LtiEi akd. 



INVENTIONS WANTED 



INVENTIONS WahtfJ— iVerttnl, utipet- 
epti-i|. If you hnvO an idea for tale write 
1 I o rl b ' s , liil- . ilu\ 1 ) 2 * ■- ]■:, flakki'uf Mii lfnr. 

WANTED; New merilnrlous arlJulcs to 
inaiuitai'luru or Kell on a royally lui-U. Clus. 
Y Fuller, “''h ty Vfa'iiRon St.. Chii'in o- 

Slit ALL Invent Iona wanted. StanSfy Hull* 
Tfi29 Eucllul AiemiB, Cleveland, Ohio. 



PATENTS FOR SALE 



FOR Suk: Non ■unwinding window nhaiin 
roller pattinl. SJuitdo. TtiHiiLmduui held. 
Sell wqri n . 13.1 W n edikel' Ai r , ItruiikPTi S Y . 

manufacture RU Wanting praflubia 

|u it nl Earn, fuikit Sklaiap for U^t Jt'd BelBcteil 
Invent Innv. CFiiirferuJ I Hat 11 ate. II j j Ifarr la- 
ter iJuildinE, YVajIilnjjtnn, D,_C, _ 

UNPICKAHW5 CtnnbinTtlon nadLoek. ilnw- 

li i ■ I uf i isruLJhnr Ihlu clioUikrUhlB Lli.-lajit]y, 
ift-y - Maple, attrartiv*. fiiitfUL iu .,1 alluWBd. 
A, I* Isi i, San Latufj No, Lb", 2, Havana, Cuba, 



M A N't" FA CT L'THiHS Lno^nff fur new ln- 
Viiittotw slloU-id Mrll' 1 w. T. Orccne, 

|t.nrTk<l ur Ellilliliuc, WnylilngtOO, D- C, 

FlHt Bala or royally — Shop iiuo Lire 
■ tireadt-r— I'uti'nlfil CLian. Wood, Ilig hland, 

UPrer riiumy, ru dalkh ecpB ie. N, A' 

(USV OifeiieJ: envelope. Ravuj time, 

DU i ur lnTontlona. J. UuMsan, IlfalitsCmir*:, 

i_ ' a 1 Lfn rrilJ. 

SHOP Notes at half prleo. NpeNtl PlfiT 
for Flmlted time only.. While itipply lidi, 
Puuulsir .XEeehonlei simp Mutei annaali Jut 
10 J 1 and ]'j;:2, re cular edition, fanner ly *oi-J 
at rn it* per volume. Mill be • urmLfceJ at 2ja 
rarh. Sent Eiio only for bnth books, liv-l 
your nrdor tn at e-nce befere off^r hua 1 ■> be 
uUbdriiwn. Foimtar YleehnnleH Frcs^ Bounq 
m* 200 E, OnUrlo RU Chlosa 



WOOD AND METAL PATTERNS 



WANTED: Wood or metal Pattern 
Bron re. brass ami aluminum cmtlrpu. Coin. 
plute e'j.utppi'i.1 shops . Prompt Benire. XY'mii- 
ntanshlp iiuara.rtt«jd. No job twj Lar^e or 
snuil. FNltmaLea furnlibed. Wantlkcy Pai- 
tern & Foundry I'd., Inu., An-Jc-rmn , lnd. 



MODELS AND MODEL SUPPLIES 



ANY Kind nf muiluis made, (large nr 
h mall. I ivijuL'Hii 1 tn ihiiTkei yoitr patent nr 
ipoctally. liuJltSi r-i of intricate maieln. twli, 
illy*, nketal xlum'iing, (Eeep dtauliur. B[kat 
wulijlnr. tacijiier rpraylng. Dependable fe- 
ll air n urk, Master Tuul A- Mdibitw Company, 
HI i ni 3th.ni i]iviiy. Hi . IjiiijI*. Mo. 

LtH’t H I oTi VLB, I'(|ulprnBut Ifl^T ofL 

CahUcig iHfe. R cf tin 1 1 c J. Mitiiuture KaLlruuiJ 

Llnm, &forrlidnwn. N .1, 

NEW J ■< kutut. Ben -al Lon ally dSITcrirnt ralaiy 
eIh'.,ici rpL' Inu for cnu*’td air plane i, riiDturtH’iu - , 
ruirrEinentm. Suud dlmp fnr dek-rLptlon. 

Meehanlial. t ,iu‘lii3rr Ave, * r hicagn. 

LATEST Catalog — Ylniet ttiiion, cistlntf*, 
sopp-lira — ile. Howard, 2117 JJ. Antiland, 

Uhlrftgih 

SHIP Model fill Lota— 2f one belter— Pend 
i*r for Illustrated rat*Jofl, The YVltipn tin., 
FO Hoii ^bil. ItfHtol. I’lmii. 

RAitOLIXE Airplane muUrr 14 "l % " . (umi 
It'" i ■ i hi h- Liu j :i fpUtl r.p.m. a I ooi i nun i *«n> 

prrum, Miniature rolls and pluca for muded 

hi.ji l * ilhiI nlrpliLni.-i. tliiLulua JjfdalrcL. 

Qj MrDtflCU l gb Ml., Tirnoklyn, N. Y. 

i III ABB Oudri and model aupplle*. Prml 
fur eglalQg. The FLltuo Model WotkB, 7.1 rt- 

ley partt, II). 

NEW Mu del "TJnby" ;Aeah3 ulanr flred by 
iltabl. Emrihe It"* Eataiog IOt, 

A n* nn Rohn bny. 312 ITIru Si . liahwu y. N J . 

PAVEN’i'.'. Lnw emt, Rook and lrrorma- 
I Irpn free- L. F. Handalph, Htl-2'C Victor 

lUilldlhg, XVaidiln^ri-.n, H J 1 . 

.MODELS— Y"uur Idea a JcTe Istmi L 1 * 11 ? pfae- 
llr-nl wurbinir mnde-la. .10 vufln r Hjcres-ful 
esprclerii’'.' ; lluju^abdi of snrJsiluij cO-inmrrj. 
UutifldenUil sefrire guarantged. tt B pk reff-- 
crici-H Be till ;tr i;i ‘H L u f*r 32-P*ge iNjfilt — 

“Yt Jilt (PC Invent | ntiE Fny, " Crtarent Top] 

Coin pariy. I n- pt V I 'km ihiml t, OJi H 

MAKE It Yourself. JTuuirris of print Iml 
and itxuful devirei described in our big I took. 
The jduln Lnsl ruut Inns and lltuKlrallnn* Iih'iV 
rod bow Lu make them. By making far n ur 
pirn u=o you save money. Through hfliLrig in 
oliieri you ran link* a profit. OtlO aillrb t 
of great virlaty. ■€ «Cl p-ages. M 2;3 lllutlra- 
tlnuv, T 3 rire Ed ps-ipnict or sent C O D. by 
I'.iull ajrvohiTt* Ell [',3, l"i Iinlur ,M i'. p.infea 
Preaj, iLncmi &o:i, 2 DO K, Ofttolto Jai. t Ltli t - 
nifio. 



BRONZE TABLETS 



WANTED: Rr .unre tahieu, mfmdrliU. re- 
Hr-fx, grave niarltprs. xviu UEalx, nuvuUle-i. 
BEkcelal tabletj for banki. bulldincj, bii- 
torLcad s-ita-v made to anl-t. Frlrea that am 
right. Wandfcey Fafteirtt & Foumiry Cn., 
Inc., Amteritian. lnd 



HEATING AND VENTILATION 



WAltYl All your nxjuifi. jqvn fuel, Kljfupt 
furruee propel ] ft fau S-i T 1, Shipped rulEurt 
nklh lnitrurt Inn 4, A rrustrone KlwErlfi Ylfg. 
I ’0. , Minneagoll.i, Mhm, 



ELECTRICAL APPARATUS 



BANKRUPT Ptodr— 03fl electrical eiprrl- 
Itlefttil kltit — lift VDli — no cyclo kit make* 
inotorf, tulep-harcca, burglar alanna, ore 
1 1 gill a* etc. Drliunal wj-it Sill. 511, aalii price 
El 119. Slnpy other our^tandlpg clenlrical ial- 
va!H? hftrjialnsi. Lincoln Engineering Upuu- 
p*ny, 8.15 - ISTili Bt.. LIifdIo, Nebr. 



POPULAR MECHANICS ADVERTISING SECTION 



29A 



L XPLFSI MENf EKS 



FREE I Fur kU muitltl ! ir £rtlertffeorii.ft J ' 

magazine, For students, scientist!, eiperl- 

jae-nt-cr^- Send 33c fur poaUsO, I'-Sftlfl 

Htniird, Cblcdgo. 



WELOFNLi AND SOLDERING 



DEM on stratohs, Electric u m weidtn. 
M opu?y - mv ln(f prlCca, Used It the govern- 
Jji i-i it MYIal iltliI terma guaranteed. Hobart 

M'tdden. Bui M-llf, Tray, Ohio. 

ARC Weeding egtrtt *1,00, Weld frnfcrn. 

tirade, solder. Ijdv'nrtf, 43 BS-W, Warren, 

iJotroH. _ 

S0L1>E BIN G. Brazing, rm3 tnUXT. lead 
burning,, and! tv-elding outfit* J-T.ilD up, Ku- 
I ■■ 't i- 1 r Oxy- Acetylene Co. r 1 L.mil hi m, 1 M 1 trx 

WETLDINR Generator bargain.* without 
■vn-'Jrics at low prices. Also other s c ncj ar ur-: 
anil mntuTi. Elect rhcal tiurpiuj Ca. 1SS5 
Milwaukee Ave_, Chicago, 



ELECTRICAL EXPERIMENTS 



EDUCATIONAL. Entertaining. Electrical 
laboratory rlperlintnlsl kits, sLitneu h)«- 
*bte placet, JESa, Seven niece klti, fl.TT. 
Hand driven l.C, tfl-rieralor*. Sir. Micro- 
nfcsnfi, He. ri'TtectopJionp kit*. |l.7l. Etc, 
Instruct Jana with *1], No toys 4 Western 
ElrtiHe, Kellogg, Htromberji- Carlson salvage 
UlUlpRItAII. Jewell meter*. Barg tin fudte- 
tin. stump. Engineering Prrvlce Company, 
3iH! J 'A" Slrrttj Lincoln. Ntlir. 



MACHINERY, TOOLS AND SUPPLIES 



BARGAINS, Demons Eratora, electric arc 
welder;, guaranteed, 30 day* trial and term*. 
At so rhrnMjtu,rn platen, Write ILaa’i Etiulp- 
niejit. Bor M-IIm, "[Yl>y. GMtiL 

LATHES. Wood and metal turning. Sold 
unassembled at leu than lint. Clausing 

Mfg. Co^ Dept. 1-1H4. QttUWwa, Iow a. 

NEW 1 1) "US" Carroll screw cutting bench 
lathe |79. 01. 12" Hendey shaper 173,90, No. 
Oh Hrald trlfnder grinder S SuO.Od. All si sea 
end types of machine tools. Send for oa t-akg, 
Term* lu iUlt. ('!»■ sm;alt Machinery & 
-Sup ply Cu. , 27 West 2 nd Sh, Cincinnati, - 0 , 



ENGINES, MOTORS AN D DYNAMOS 



MANUFACTURING, Model*. dJei, atainp 
IngT. iiTiiin'orh, mould* for c gat Lug*, uil- 
rnniTilnir. Circular free. Baums Metal 
Specialties, Kansas City. Mo. 

INVENTIONS M run ufart tired In any ibtiin- 
tlty at low Slumping!, dies, models, 

etc. EitEmalea *nrj free eatalftg, CtciKxtit 
Tool to,. Uept. X. Clhclftnatl. (H ilo. 

METAL Articles developed and manufac- 
tured. Mod id. making, Reasonable price 
and first cCa^s worknsirtuhEp. W, F, Meyer 
Company, Bedford. Indian*. 



TAXIDERMY 



TAXIDERMY IHWllrtn— GuftlLtr artificial 
eyes, teeth, genuine Jonas tiinlfonnit. Tools, 
raaterlala, etc. Every tiling for the progres- 
live taxidermist, Send for G l -page catalogue, 
”-Frcc, Jwu Bros., 10119 Draid^iy, Den* 
rer. Cdlo. 



TREASURE FINDERS 



COMPLETE Plan; for bull ding world’s 
fine-.! treasure finder and rich un lixatcr. 
Anyone can build this ittirwdod* Instrument 
utib aid nur blue prints, photos, speflth'*- 
tions, Parts all standard; any radio supply 
dealer. Invest 0 few dollars and find a 
fort line. Write, The Goldah Cu,, Depart- 
ment P. 1931 Huu Eh Broadway, ],u Angel ea, 
California. 



WANTED— MISCELLANEOUS 



MAIL Un ynur discarded jewelry, gold 
crown* and bridges, u a Lehrs, diamonds, sil- 
ver, platinum. Money promptly mailed. 
Goods returned If offer refused, United 
Elates Smelling Uyrkl fTh* Old Reliable 1 
39 So. Slat* &t,. Dm. 71, Chicago, 

WANTED— To buy. Uld envotopea with 
stumps Mailed befnro 188W, Alto did fu. di- 
lated folded letter* and envelopes, with or 
without stamp* on them that were malted 
before 3 Aid Lfidibg follEftnr pays high 
cash prlcej Tor many kinds. Very interest lng 
information aent free, Currier A Ives, X. 
Currier nh] prlnta end pin urea also desired. 
Address IE. Hlce, S4-H-2 Asbury Atc., Lrana- 
tan. ! I Itnnli. 

OLD SEampa, envelopes, bcAka, pittures, 
Vfimlcd. Box 144, LoruiJi. OtilOv 



PROSPECTING 



A BOON Tp the prus[>ccEor and miner, 
Gotdak free guld a ■ -oy kit shows ore value 
accurately on the sppE. No acids or harmful 
chernieals. A triumph of cngLmerlng and 
mathematical tncemiLty, Rciuircs nu skill. 
Price very r tmv, AMryra£y guns rant cod. Book- 
let "Sutressfut Ib’ospefilftg" tverth inany 
Mutes priefc of kit included free. Write The 

‘l4ld»h H’t,., IJetU. 3, Suulh Uralihfu. 

Lio A uncles. Cal If, 



OLD GOLD WANTED 



CASH For gold teeth, watch#*, jewelry. 
100% fuit value paid day shipment Wrlfrl 
Sallsfactlon guaranteed or ihimttiesst (berr* 
fully returned Licenced by United St ate; 
grave eminent- Infonngtlon free. Chicago Gold 
Bineltlng A Htfinlnf C*,, ?r,7 Mai tors Bldg., 
Chicago, 



TATTOOING 



TATTOOING Outfits, Illustrated nnletaB. 
puaranlced remover, "Waters." 96S Full- 
him. D ctr ralt. 

TATTOOING Outfits, ll.fiO. Electric, 
fT.S'i. Fru'e cal a lug. I'liEmpo Ta ttoo siupply 
House , it'll -A SuLiih Ki^U', L’llfvH.po. 



POULTRY 



GENUINE Anpora wool TaOh St a. llea-<Hi- 
alito. Muii itysii lo _t’ u r Ran ch, V aughn Mm it . 

RAISE Itabldts for us. We supply stack 
and buy it hot \ou raise. Catalog far stamp, 
filahl, ftuilo 10, Now City, X. Y. 



DOGS AND PETS 



NEWFOUNDLAND Pum>le 3 , ttiiirmlKbEircd 
blas'k beaulita jit reaaoriijtile fricca. [ihaEras. 
particulara free. Royal ILcnnel;, N'apleivlllo. 
(luelnw. 

BEAUTIFUL For ittuErreli fur pats. Pair 
Jil.Olj- SMC arrival g:tarantae4- Bevnanl 
Haznard. Ml 11 ft. Xcbr. 



FARMS AND FARM LANDS 



13 ACRES, Home— Within short 
auto tun are sunny sautlu m water* toomEy^ 
Ulth flih; jnl E good Tor vegetable*, berries. 
[Kiultry; 4 -rnijm house, barn, poultry twiue, 
wood and fruit. 5190 full price; picture 
PJT. 49 hlg I LI us. co toloji ne*rly I00h bar- 
gain*, Free. Htrraut Agency, 2. r i3'P Fourth 
A vo,, N ety Y’n r k CBr. 

INDEPENDENCE, Security assured, North 
Dakota, Minnesota, Montana, Idaho. Wadi- 
Ing(LiJ). Orffion fai-nts. Rm-galtt prices, co-y 
terms, |)f*ff]|it(T« hieraturn, imiurtlal ad- 
rloe. STcnlldh *tat0. J, W. Jluw. 1 19 North- 
ern Pidflt ft* SI vi ay, SL Paul, Minn. 



CANADIAN Tit sale ]nnds f&r 0 dollor 
an acre ami up; smalt monthly payment* 
Farms, tlmtior, bunting and ft*hlng riunps, 
fflliwult, Limited nunLlirr nf properties, 
^Vrlto a;, one® Tor free HJ u itr*t&il booklet. 
Tax i*ale Service. Itvuin -El 13, 72 Queen 

Bt. W. ^ToTumla. raiLiuja. 

THK ' Xdf Ho*r'-— flood farms are cht*P’ 
cr ain.1 rent^ lower in Minnesota, Norm Da- 
kota, Montana, I dan#, Washington and Ore- 
gon. A xl! aH Imv-dmrnt at unpreeedcn.L#iL 
low prices today wilt imre-aae as j.ur m .1 1 epp- 
dlttiHis return. Write for free book and love 
lioatirseHfcr*’ rate*. E. C. Reedy, Hein -tlT. 

Great Xnrjltcr n _ Railway. St. l^ul, Min n 

f. JIijU'.V, j.'h .Man! lily, 2u at-rex lo \ilt- 
soii:rl Ozark*. i|£HJ, Fishing, hunting, ttap- 
plng. I lub hard. 3 1 £1 flruumtn Qtcli., Kan- 
ana City. Kan* as. 



FDR SALE— MISCELLANEOUS 



STAIIT A buxine^ of vuUlf Own I Become 
a ai)i?SL 1 Ip£S#n teurvsrntftELo for "L’npalaT 
^ Icc ha nie* r " No capital r«t[Ultbl. Liberal 
commission*. Monthly Iwnus. Write fur do- 
tail*, v. ti. Amrernun. ciTtwlatMi M*n*- 
[ter, 299 Fast Ontario Street, Itoom 491, 
I’hlcaEO. 



ROOTS AND HERBS 



JUST Out: world’ I Greatest "Rerhllllt 

Almanac." Beaut I fully tllustrettd Sn iiHunl 
color*. -Contalna over SUQ olct-fa*hloned herb 
medicine recipes and Iml|*n seertrts fur borate 
Its*. IOC (rolls) post pa id. Wuttli dal I are I 
Mrjianici, lid W, 11311s St., Chlcagu. 



GINSENG 



GINSENG Seed, rtra tided. W. X. Loist. 
Flurcncc, Ky. 



ASTROLOGY 



ASTROLOGY Hooka— Free descriptive Hat. 
Occult, Box 13dfi, Providence, M. I. 



PERSONAL 



TEXAS- MK-S I GO Lawyers (Juarez cases. 3 

Box 21 g ■ Kl Fa m s. TgSa^ 

UNFOUND IIuSch to luoncy. Authentic 

I E =-t . 20c. 1 n 1 i-rri ;i ; i on a 1 Ajic n ry, rtiiclnnatl. 

- 1 1 YPN OTIZE I nitanta nonua ljl Nenv doll* r 
hook 23c, Dr, Lonk, (Hypnotist) , D-I&llL 

T'aJ aline. 111, ^ 

MEXICAN Legal mitteii. lntemationii!l 
Law OEtlces, Suite 703 Mills Bldg., El Paso. 

Tens. 

BUILD "SoTerotsn of the Soil," flnejt 
*b|p mm lei proj ect over puhllxlteij. Now book 

just published by Popular MrchankB gSven 

rfiiunlcEe In^rnir-tliims. Sflnl prjsIpalKl ns^nn 
receipt nf fl (10, Popular Mechanic! Priss, 
lluom 811, 200 E. ontaflu St., Chicago, 111. 



MISCELLANEOUS 



CUTS Anyl.'0-.ty can make. Elite etching 
proflo:!*. Specliuriifl. particular;, ttUiifleni. 

11 hvr xtjmsp, T. C, Day, tl'indfall, f n i_ 

YOU Are wanted to te^ liver ini rmr* 
home. Profit ah le business, plat Ip g autopaTtx, 
tiih^wafe, etc, LVnt« Sprirtfcie, Plater. 33S, 

Mari un, tnd. 

ART! BPS— New idra. ISIg money. Hjm- 
hies Ibc StrAley, Main. R prlnjflel ii. l>. 

YOUTHFUL At gflventy, no drugs or diet. 
Part Lr-iil am, far stamp. 144 1 First Ave, , 

Eialiliihd, Calif. 

AiLtTEI " R Cartoon Is L: Sell your wnrk, 

M'tlTe Smith's tier-vice, PTllSi, Wanitchee. 

tYa thing ton 

CASH Paid for UuitrtdlM. insect*, see 
Birti hUr IHuplnV AiReTlisehicnh n rt p-ag^ _H A . 
-Ilfil AftHDRTFD Key blank*' {].' IdOIL 

f-t Sd lilLlfrh, 140 F ron t Ne w York . 

AMATEUR Cartoon tats— Earn S2-"'..OU week, 
xparc time, copying cartoons for advertisers. 

jP >f_J*yn.i Ileal e. Ara ryte. Wis e. 

I. TICKS r 1 1 I 1 ■ ts- 1 ■ 1 1 J .'.■!- i-j :■;■!. 

Tli-adlc.v ijQfkxmltli. ^aran ri ali. Ua, 

BARGAIN (’hTlvtuaua kiH nugattialE) 

xrripLioh. Felder free. Send list new. I , 'L>r- 
ler. illina ^ 113th Kt,., ItSdilllpri'l lllll, X. Y. 

BABBBLLg, Dumhbrllp. parts, *fl,QO, 1(10 
lbs. (EP.no Canada.) Internal Eon;d 4k*x a*U 
some price iNdrolt Bar Bull, 5742 Wood- 

r.'W Ave. , Detroit, ^fkliL 

EARN l [I Eu fjrt.ora inoottiSy as OUT repre- 
tentatlte xu-llcUlng new and renewal sub- 1 
Ecrlpliurts. W* furnish supply nccei - 

vary uialrrlils. No tapiul riMiultcd Gs-c. 
del all 9 now. A'. I> Angcrtflin. Circutal ton 
Manager, Popular Mechanics MusTiizIne. 200 
Last -Until 'to Street, Roaen 401, UhiCagOL 



NEW *4 Ifp, OeiiflYgl Electric moinirt *7.^0. 
Many bargain* in motor*, ranentara. cun- 
v'crlarx, GucCn City I'Jketrlc, 1730 Grand 
Avenue- Chica.gOL 

H TrURSX Alternating motors ill 75, 
1/13 horse UhlvOrsoJ moErars i2."5. UfUrf 

Hhfrs a ii' I 111 Dior nt Smjf ptive. ELe'lrlcal 

jliirp l us Co., 1 j-I- j M Hwau kco A ye. , Chlra go. 

GOYERXOtlH Control slieo engine- .fn* 
Itaniry or portable use*. New big discount. 
No ca-li dour n. Candee-Pnilth Governor I^d., 
215 North Loa AnseJes bit,, Loa Anirolot. 



MANUFACTURING 



ECONOMICAL Manofartiirlnff from sItooE. 
bur., wire or tubing. Models, die;, apecial 
1 Luchin !■?>■, SwanberS, 5121 Nf. Kildare Ave, , 
chiegso. 



POULTRY Tribune, leading rueailfiO for 
rnmltry raiseri. All the newest method* ex- 
plained. Next Igaue announces *L'.(Hi (hi chick, 
growing content; a cliance to win Utah nrlze, 
Five years 13.00 ; one year 2"ie : Poultry 

Tribune, Dept. C-93., M aunt Morris, ILL. 



FRQG RAISING 



RAISE Frog* foe usl Impure lli-orD Rip; 
profit, Hi E.IliIv water. Little apace, No- food 
tn buy, Ulastra.tC'd boot. ’’Fortune In Frogs." 
free. A inter Lean Frog Canning Coni pan?, 

Jt^31. N ew Orlean s, La. 

BIO Froflls raDSn# jumbo bull frogs. New 
industry. Etuy and IntOrcattiiB. Illustrated 
UteraEuro free. American Frog Industries, 
Box 33Ei, Reyn o H La. 



RABBITS 
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POPULAR MECHANICS ADVERTISING SECTION 



Trained Men 

Given First Chance 




You wouldn’t pass up a. Drafting job if you 
only realized how fascinating Drafting 
work is — 1 how well it pays — and how 
quickly you can prepare for a real Draft- 
ing job by home study, 

Best-Paid Positions 
Open to Draftsmen 

Thousands of woll-p:iid Engineers, Architects, Fac- 
tory Superintendent^ and Executives .'tufted ns 
Draftsmen. Every Draftsman is in litre for pro- 
motion tu similar positions. And between the Dmft- 
ing table and the executive's desk there are scores 
of attractive, welt’- paid fobs* So by beginning 
your Drafting training now, you m.it only assure 
yourself a good job soon, but also put yourself in 
line for steady advancement. 



Drafting opens up to you the fine of work you like 
best — Engineering, Building, Msmufnct bring, etc.— 
gives you the foundation training necessary for ad - 

(lofKerrtenf tint/ iue«s$ — keeps you in touch with 

the men who control hiring and promotion. 



Your Training Decides Your Pay 

You ran't Ret ths trained man's job or pay without first ppt- 
tiiLE tliu trained lumn'.-i training. Vriur rate r i i' pay is billed 
dil-r.^’tly upon J'fiiir t.rui n liu. 1 : Training mill practically 

iltwhte your earn one powur — On m t.i II’ >'hhj tu utirn tu 5-."n ;lh<| 
u p pt»r dny MORE dtioi 1 1 l(_- clerk or laborer gets, JSturt. now 
to train for the pay you want to get. 

Let ui send you, without nhligation, brink Lets explaining 
corn piece educstiunat and employment *ervi«, 



Dept. D-130, IJr&Kel Avo. at 5Sth fcst., Chicago 

Sell' I hie, without ribl itf&tioil, full information nn the Biihjcc't 
ci LEH’k.(‘i J and LuW y mi will help rao win aLU'ix-b-- 1 , 



: ,\rrSiiTi>f'L 

Lj Bui I iIltir Contractor 



□ Sidesman 

L! Automobile bugfoehr 
n Autonu^ilo Itepairman 
U Civil Eub inner 

□ Structural Engineer 
LI Business Manager 

□ Cert, Public Ant ountamt 

□ Accnuatant & Auditor 

□ Bookkeeper 

□ Draftsman i Denigrier 

Name 

Address 



□ Electrical Engineer 

[ i Electric Light A Power 

I j Private Secrctnry 

□ CieTtcml Education 

G IlusmcES Lu w 

□ L awyer 

I, 1 Machine Shop Practice 
Q -Miicliauinjd Liieitiwr 
U ^li'yi Superintendent 

□ Stcai ft j H ]nffimwr 

. i High .Si’Jirmt Graduate 

□ liadlo A Television 

lli-r-rr., ...... . Aj£0 .. h , . . . 
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VI her Slivi 



WE WANT 

DEALERS 

All TUBES CUAffaNTEEP Brand HEW 

lENQ DULY 5 l DEPOSIT on ticb Llr, srdfiHl. 

Wx - 1 „( l -rti*-. : t tl. i>. E> 5 p^rccmE dlxtiHiJiL 
li»r falJ cttiih wilhcrd.Br. ,-L 1 1 i r, / j. t ;, n j La l * 
it In irrJfLa' ■rf^ii:i r'tpJiirrd ill iJlJ y>rir.r. 

GOODWIN TIRE & RUBBER CO. 

MICHIGAN 4VE CHiqtcn. Iki,. 

FMlhHlItl LNfltm 
With Oriftf fat 1 Tim 

Ccmnnlel# -wlLS bntlBrli?# nrid buLli. 

i i to uie. ilr uxchold nrj'l itito. 
m ife i ■ nfFBB ty. filrrs ow tool 
htf ht hr'i ipi . A dj j, rati! * ht r ii! r 




EASY WAY TO 
MAKE MONEY [N 

T’p to S3 an hour easy in a short time. New irain- 
mg method und service equipment offer starts you 
earning quickly. Details of cio-cust plan lent FREE, Write 

Radio Training Association oF America 

Dept, PM1, 451 3 Ravens wood Aye,, Chicago,, Illinois 



iBMflMaiaire 



f LEi 

ll A 1 





A atppfr . ■ Ld 

prlfit ihnTfl piftnrr 
ani B bjr LQ mrh+i 
hIIbIbt tlfrJT 



We Furnish iLI tqiLipitttDt ud DiilwripJr »pdu4 

xr.(f hffif ;<T.. i,i *B^p*najt CABvn tusupkw w>tJi Luspa, l«iu 

*ni] p;r«u Wh*4 Hi If? TiAirfiri it? eijur44fbu *11*11 1 LxJ| 

AiTTifJ (HLJUlf milfpflSdiBl blUUfiBSI vnlh Lh* equIpmaM fun 
i*h*il «r wflrlt fw « Ultra at t tug uliry f Er grim r* nlf^n 
ifrultr QrportuiibUtfl l&6&f IKki utijf i-ibsT uidmfry Ktifj 
i ir:ur* ID LDIJ L£1U4 i; r MKAUi» *U B&ffriTfU by tSe 

jtrbftu w* Uach. y«i hra ^>d jsth'y whil* limki Wnt# 
tixliy fat v Hr at* kUtiiinted e*Ukij *!bkh hi *n^riT*tl on 
■q'JiJifliinil f-JCli U *t fu.ru ub. Tull Will 19i lit ulLlflUd 15 Uf 
w.iy by wnUttf 

Auf4ri Ekh&til uf P i !■■■«'• tafrucuig . CjdL 1 H, Aukia Mudcun 




owTo Secure A 

Govern ment Posit ion 

Tells About These and Other Positions 

RAILWAY POSTALCLERK S1tS0leS1700i r «n 

POSTMASTER SHOO to S2S00 i yea, 

POST OFFICE CLERK $1700 lo $1100 * year 
fl. F. 0, MAIL CARRIER $1600 to $1300 « year 

FRElF BOOK t * ,1b how 1 ^-' lTl Help 

r ntB - s„ f . n f’.iTi'iirr mji” r 



FtirS ywnre I wil >5 Civil 

bolpbll Lit) ' 1 1 :-i r l a i s | '> - 



ct a Gnvf-rnnHun Jnb. 




rvlco r: sam [pyjT— h u ve 

--.b^ ■■ If i’llljtfn Ifl t^a ><)U ttiay -^— ■ - - 

dualny. (im. raadv vow fur a pniiiinu untie futun-. > t ; i l j . r fre^ 
bonk. _W m c r>r rn ii! 1 ycupon TO 13 A Y. 

B, PATTf.RSON, Civil Service Erperl, SI Wi«nrr Bfd” RK^it*T r TT ^ 

1 I oiiyii HBDt l nio i'u ur f r«? In i u k “IT ulV t vSec Lire a Oovernmcnt rufilllun,” 

NuniB . , t , 

Aj]l.l 7 LKtt. .... 
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To those who think 




pKRHAPS jfon tliilik Hint tuking imltic leaioh? in like taking 
-*■ a dose of medicine. It isn't any longer? 

A* far w you're concerned, the old days of leng linnet ire 
limifH. with their hard- work. exereisefl, anf l expensive ptn>t>»al 
teacher fuen are over with, 

Yoj have nn alibi* whatsoever for mol making your start 
toward musical good times now! 

For, through a method that removes the boredom and ex- 
travagance from JtlUsLe IchhoPb, you ran now Iciim to pipy your 
favorite instrument entirely at home — without a private teacher 
— in half the usual time— -at a fraction of the usual cont. 

Easy As Can Be 

The ]es=,firsfl nome to you by mail from the famous U„ 5. 
Bchuol of Mufid. They consist of complete p-nnted instruc- 
ti-Ons, diagrams, and all Hie 1 imiFin you need. You're never in 
hot water. First you art; told how a thing is done Then a 
picture Bhowe you how f then you do it yourself and hear it. 
Xo private taachifr could make it clearer or easier. 

Over 600,t>00 people learn nd to 
play tii in mndera way— and found. 
>t easy os \-fl-C. Forget thatolrl- 
fuofii Dried idea that you Deid i'|H> 

ml "talent. 1, J utst rn-rid the bittof 

i 3 j “ C l 1 1 l 1 1 1 1 ■ i l L^> hi thi' fiallcl. decide 

which one you want to play, ami 
Hu: l". S. School will do the ri'fct 
No matter winch inutrun tent you 
choofle r the ccmt in each caae will 
average tit e eame — juct a few 
cs'iitfl a dav 



LEARN TO PUV 
BY NOTE 
Plano Violin 
Guitar Stsupliono 
Organ Itulrle 

Tenor Uanio 
tliiwaHan Cututr 
Piano Accordion 

Or Any Of Act 

Instrument 




RADIO ENGINEERING 

RCA I institute I offi-i-j t ev rtl t> t c c il coarse of high 

standard emhraurLTig m II phtjet »f Radi#, Pr*C- 
llVaL in<n>ni? With modern, jquipmoit Bt New 
"V ork and Chicago school*. Also rpcciihced cuuriEi and 
Hamr Study Caurici under new "No otsligation" plan, 

I iiu.'trated Catling on rcqueit- 

RCA INSTITUTES, INC. D*pt. FC-i 

7S Yiirlcfc St.* Now York I ] 54 hfvrth^ndlie Mart. Chicago 

Riicogolmri Standard In ttadfo Training Since 19CS 

CARTON YOUR WAY 





DONT COPY— LEARN TO ORIGINATE 

$J85 

RAVE BURNS SC HOOL. Dept. rvj-X + B0K21&I. Cleveland^ hug 



HAVE BtTftyn will 1**H> jou. 3fOW ta CltEATF ORlQt. 
SAL CX It TOON d at ton* rh*t tom : *.n si I.Ll Cdutk e»u. 
Ulul 2& IB+Idrrt Lfid vtm T eOQ ilteUnfl-arit. All Jar 

iMd no mi uJ f^lmi J+f />M 




US1C IS 






Send (or Our Free Book and 

Demand rat I an Unan 

If you really du waul to 
ploy your tevnrlte irLstrumant, 

Dll out !lti rl trull flu* c unpin 
[Skins' for our Free Booklet 
and Free DereioratriitlnTi Ijjb- 
oop. J'heae explain our won- 
derful method fully and .t|uiw 
you liow easily ami quickly 
you c:ui learn. to play :le little experts.?, Inst rumen tfl 
ore supplied whoa needed — cash or credit. I", ft iArJjool 
Of Musld, 71 ilrulUW'lek f!|.cEp„ New York City. 



L). 5 , SCHOOL OF MUSIC, 

71 Hrunswk'lf iMdfl., New York City, 

Send me your iinjJizinir free hook. "flow You Cup Mas- 
ter MilhIi In Vuur dw]i [Itiwc," with l iim p| rl tip niT^juto 

lty Or. Freni; Crane: otan Free Demonstration Lesson. This does 
not put me under any olilhcorliui. 



A iJi.LnM 1 ........ . .. . 

Have you 

1 risrnjiiinnL. ,. lIiIh in.^r..'. , 

GO TO HIGH SCHOOL 
AT HOME 

MAEn up the education jnu misled. Study 
a l hiuaa in spare lime. Your choice of ■- j h - 
Jfili. Expert la.ilruaton. Ptriuul eiirricft. 

Tan uzako ijuick pnatrrss bucauiet you are in 
a clagu Ip- yuurrelf. Diploma, Mall coupon 
lodaj' Ipr InloiOiElag FHEH BOOKLET. 



INTER MATIOMAL CO HR FSPDK D ENCE SCHOOLS 



fi TJiP FnlftTfuI rJitiicrrity" Bex 56 - 03 -G, Serin ten, Pb, 

VVlLlmut ci> 3 t or obTlyvtldP, pkalw Scad mo full particulars 
almut the- -emir * n I ha to cturek-od— 

□ Hlah Sfipfol Cauna 

□ Enflfiih Q llaflkkfrtBlrs n AwaunUnj 

Q Civil Service □ QaleimiuiiFiip □ Advert isjn(( 

J;ama 

Address 





Have You » HicnFil of 
Your Irucntron T 

Wltil i Ilf Ihk -L. l n r 'I | ^ 

j 1 'til a Fltf'l! H' '.' ::l lit hi- 
Y-nli'i, ft.lrn, tir. Wl.lr'i > «ll 
mq il''i i II trill J-*'' ! rl - JhiuT 
Iijifl, iqit t.IAl5|L,li h J.iEi- A.I L 
llmlrmj h-i Me±jt l-l| i'll ill- 
jrn’l *>D. 



It Tells You How to Protect Your Idea 

Thousand!* of inventors — some with ideas for big nmchinCfll 
some for ver>' simple, useful art ides — have learned bow to 
jjrotecL their rijihti? through tbie book you b&o here. It 
tells you certain simple but important steps to tuke iiu- 
luediuteK which may help you establish it claim to uny 
profits that may biter result from an idea of youre. This 
large organk fttion — founded thirty-five years apo — has 
assisted inventors from all over the world. Our feet* are 
rcuottablo — our service is ex]>ert. — and we can help yon 
with deferred payment* if desired* Simply tell m that 
you want a FREE copy of the book, “How to Obtain n 
Patent." We'H send it the same day we hear from you. 
You may have much to pain- -eertainly nothing to lose— 
by writing us today. 

VICTOR J. EVANS 4 CO* 



632 A, Victor Bldg. 



WASHINGTON, D. C, 




32A 



POPULAR MECHANICS ADVERTISING SECTION 




”23 Million Car 
Owners Need You 



T HIS will bfi tbo greatest year in history fnr GOOD auto- 
mobile cotdi&mc*, men who know their "stuff' 1 and can 
Correct any auto fault. 

Over 23 million car owners will need work done and wiS! 
hftvii the money to pay For it, Gtimpltitc overhauling jobfl will 
be [v imiiLuiL. lt F » up to you Lr> know all cars, be able to fii 
anything l hut cometf up- li you can do thin you'll gel a 
fuiicy price for your work and make more money than y*m’vo 
made in year*. These fl bin Auto Bock" which we offer to 
rend free for examination tell you everything you need to 
know’ and do it in our-b :i way that you car easily understand 
it. The jiffy index lets you put your finger right tin thu 
information you want Lm mediately without long reading or 
study. Don't cuius thin opportunity. 



These Six Big Auto 
Boohs Include Prat- 
tUally Every Known 
Auto Fact- 

Wiring, Diagrams, 
Equipment Charts, etc. 

Av’latlnn nHitorR. frm* e, heel In#, 
pj'nnhriHMHh outboard InnUin. 
IfirtoTcycIcii .ul niUi 1 (uVfPMl, DC 
tunc lleiu blDdlnu, it 7 1 h i onyo.-i, 
over ] S(Ki llla*tratFous. make ihk 
Die IftTUfflt oth! frenr. iiuEn enry- 
cluptHlLa ever imblisbedi. 




Amazing Offer 

There art no eul.rige to mb* oiler whatever. Three fi bno-ka will 
n 13 be acnC to you fnr free examination If yi-u lEmrt the cntiijutl 
below Tate ton days t'i look 1 1 1 1 m over and to fli rliie whether ir 
P'>! you wash to keep them, Then If you are paltetlecj. ^<?ncl only 
| 2 ,tin atnl then FJ.OCi par mouth. u uni the *E>ccliil price of utiiy 

£21 -II U iml I L. 

There \- rm further obligation. IT you send mi* wo will Incllh'k, 
wfthoul ;i penny of extra tyisi el year - luerofrerchl p In the A meric uu 
Tech Id chi SOCk-Ly which rut? Lien j cnJ |cs free o. UH UltatJon privileged 

with 12 experts on uny dlrtkLili autuinubLlc job. 



SEND NO MONEY 



American Technical Soclttj 
Dread at AKth Street. Dept, A 119 
Chicago. Illinois 

I Will loukcat Oje fi bict Auto Bout;* ir you send Ihcm Fur Free ejEJMTQl- 
lUiTlun. I mm r,a nay only the lew ceiiTd deliver} cliatwiM LthUr^ I 
itet hie t. ijicrp Me books In wlileli ca-o l will -wml M no m ion days 
anil (in per month until the total prii-i* of only l- imtil. 

You are to include- free a year' b memtmrshJ p iu Ml American Tech [il- 
eal tkiclely. 

^ Ulno . A . 4 4 4 , h-.A-.i4.-... .4 4.4 . ....... . . 4 4 4 . . 4 4 1 - 4-1 B s ■ . .44. B-r 

Address. ... 

City. atAtC .....4B. 444... 

Employer's Nnnit 

13 Eonloynr'^ Address . ........ . + .... . 

W/iert writ \n ft please meitf fort Popular A/ecfidttlc* 



• WANTED l 50* 
YOUNG MEN 

to learn watch repairing 

# Nntionully fiinitiu* Hifia ^ uli fi Cellcpclin^ 
0 |M’tkiniih fur ju 4 t fit) young nim (tier IT 
[jCBtn wulrh repairing lie re under ideal sit-up 
nnulitidnri.trnuliiutiari i|iiu,lifint v-rsn iDi-nrnlilit 

Hann or ti> **i-t up in imminen*, A uteaily, inlrr- 

r»llli|^ |rjn|t L . ( li 1 1 rj;r rntukl blldl III I'lll. 
Sputmund by Idifin Nulkihul llfltrli < 

Low ttillloti can), l mmu aI auporMt ul (y 4 write 
fer ilfl jib. Address Dept. K-I. 



ELGIN WATCH COLLEGE 



Elgin, Illinois 



ft. E. Rove IsUd. 



10,000 

MONEY-MAKING 

FORMULAS 

Bv follmvinp t tic plain directions in Henley’s 
Twentieth Century Book you cun easily 
moke hundreds of art ink'# of everyday use sm'h 
as tooth jmst.rs — redd cmuiis- — rnsinHie-s — hair 
Ionics — rented ic-s — Main mid spot mtnover* — 
floor fi riishes— viuniriheFi, paints- — rompnunds 
for mending met id. wood, diinti, f:d>rii. , .w j 

eLe. The east of making is only a small fraction 
of the sr-lling price in store*. 

Si uke money sell i n tc tlie^e 

aril eli !S tn y(4i*r friend* Anil 
DdgljbotH. 

Send to-day fnr this boob of 
lhrMi.4amLs of prortieol. _tmt* 
ml iLirtbml- of doing 
Tin- Intpfit. edition rnnttunis 
fitiveral iLundrcd new rceipL^ 
ami forns Lila*, h Ruyer'a 
Fj ndiog I.i-i and Diction- 
ary of Ih|;reiiLclifs. 

Cloth Binding. 
Price. .... $4-00 

Sent C'.O.D. hnywhere in 
IJ. S. A. Simply pay p^l- 
iiihu when Jui? delivers (bu 
book. 

Popular Mechanics Pross 

RrHim PI 

ZW E. Onurio $tre«U Chicago 




BECOME A RADIO EXPERT 

COOMB 




A f ;• 




f *l 

ELECTRICITY - TALKING PICTURES - IK LOS ANGELES 

A CQmI |ob HtLlk mi 1* !'i - Lf Crain Li - ' L . . Fi.'- li - * ■ L .S ■- ■ ■ ■ >1 ■ -■ ' i 

«'*ikii:i1ft*. Q.inlJiy c . <-i •. u i' , i I * 

l» l 'iirm i ■ - 1 i - ■■■_•.; m ■ 

I ..ruin-* W liL-lii b-ii> rri - : i I . • it * fa riil ■ I fv 

I Cr.-;i-Cr- i — iliJ H'.r I • 1 ,1 II 1 ’ ' ■ ■ | ' ■ , ,. I * t---, Fill 

■1 I|n_p£v lii-r J^^'hi l-L'Ij^ I ' I-.- I -71 I -li 

f HATIGNAL Ha DIG ■ ELEGtRltAL SC HOOL ’ 

I dip-i- i=»R'i, COOS S». Etiiiirgi *1,. Ui An,«i*i. C»n+- 

* 1 l-vir . ■ - 1 . - 9 n.r- »• -it I - Vr«-e Honk ui 'trlrviaiviL. TiLLui, Th.1urep.. >m . 

| Cl - - Iririty. ,‘iln - df Lilli id a, IL, lira ■ -ITrr . II 

i !f «* : i 

I Adlim | 

! rill . ... . WAiw, ,, , \ 
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far MORE PAY learn 

RAFTING 



From 

All 

engi- 

neer 



D QET HEATJY FOR PROSPERITY. Be ready for MIC 

PAY. 1 win train yoLk in yuurftume by miiltun Pmcnm] 
Bruiting until IN POSITION, or Dr* pure you lor JJ FIT- 
TER FAY nn the JOl) you have, All 10" l- flnd draw I tig Ubk-Sfldt ,it 
^ ■ i » l 1 ■ ' ITyml Eiimilf nuW. W Rl IT. KciQl j 1 IE. i- K liuOli. 

ENGmEER DOBE, 1551 i.awrcn« Ave.^ Din. U, Chicago 



WhyVOKE Students fail 





YACU-MATIG CCL7GI7-22 W, Stale St-. Wauwatosa. Wij r 



WIND-DRIVEN POWER PLANTS 

FOR SUPPLYING ELECTRICITY 

You can build cliern, mill many other devices d 4^ erf bod in Shop 



NOt&l for 11)33. IlliiHlriklCd. 5r> « 1 BM, postpaid, 

Papular Mechanics Pits*. 200 E, Ontario Street. Chicago 




36G SHORT CUTS FOR 



CARPENTRY WORK 

Popular Mechanics Carpenters Handbook is filled 

■with illustrated ehbrt cuts, anrl improved methods for 
dutni: nil Hurts of carpentry ltork a till odd tubs. Each Idea 
Wat; discovered t«y a nr&Ctlc«E man In the course uf ids work. 
Each idea is jirncUciil , a ilme-flavrr, a money -saver, Thu 
i?S Pldurn are bo cloflr |li pi Ln many the V \ Cl UTO 1 teel E 

explains me short cut This now honk la n hook For prnfes- 
rtouil raipcnlera, (or amateur?. a nr! for boys, tt |g destined 
to he Ji] 9 t a* popular ns tti-c many other handbooks published 
In recent month?. Tide new hook Lb beautl fully bo unit In gnlden 
brown cloth. Ip a handy size, acid a ? 1 1 In for [be remarkably 
low priced SI. 5ft 

Conrl Ain Marrv write a ptwt al say 1 

Ocflu HO fFHIfltfJr that you warn Popular Mt- 
chanlfvi Carpenter's Handbook, it will he hi'Ul C. O. I> and 
you may buy 1 Fh ■ postman the price oT the lunik nml the Tew 
cente iHjfitakc when he deli n era the boot to you. If you live 
outside tb e 1J. ft. nr IT you arc hen at home when the pu&tman 
delivers your mull, pend SI. GO with your order, 

POPULAR MECHANICS PRESS 

l*T. PN ilU i ' W«» h hIw ailf.> iM It. antrH frtmt. Chktra. Ml. 



MAIL FOR FREE INFORMATION 



BEDFORD 




TRADE 

SCHOOL 



HI a Bedford Avc„ Dept PM-U 
Brooklyn i Kew York City. N. Y. 
□■Refrigeration COil Burner 

U Aui.n Mrrhanjc fl Window Display 

□ Aviation Mechanic DArt 

H El^triral □ Welding 

□ Radio acid Tele vision Mechanic 

□ Machine Shop □ Sign Painting 
1H Air Conditioning 

□ Talking Pictures 

□ Architectural -Mechanical Draft. 

frame ..... 

A ddress - 



1 'TtuiUemabkahte 





WONDERS OF 
NATURE 



Sec thousand^ of animalculae 
in a drop of wratvr. See the 
tlusi from moth and butter- 
fly 'dnfts. Sue the strands In 
a piece of s tr tnii appear like 
giant rabies- 



Get This Powerful Microscope 



Get tb is powerful microaeope. YVit li ir you cun sm 
i I in Ligands of tiny ahiiEmtt'uW anninming about in a 
drop of staemrint wan r like fish in ihe Ln undh-ss ucvuti, 
Etui mine a tiny piocu of chwse and sw lit r li jimmnU 
magnified tp the size of large beetles, Ei amine thn 
spores rjf Fema, eoda, simur. salt unit other cry* eii I s. Si-e 
the dust frnen mot It and butterfly wings and moke 
countless in teres ting esperimcnla. 



Smashing Adventure Talcs 




The Open Road for Uni's is a SO pane magazine pub- 
lishing Bparkline at Orica of air ml venture, aporL BtoritB, 
adiTiiLtin'i if 1 he bnrren wlhUb (if the Afd ir, (if the 
wild juiifflCB id Tl" 1 '1‘Topira, wu.r atories, nhorica ■ >1 the 
Old West and of mysterious Eastern Lands. Bind net® 

ernries, (m'Isoi il stories and (oilr mntl hh iul* each worth 
jLt.lH) in honk ftirtli. Op^o Brad Pluiu'+t 
Club, beat dope on h until iff, Jkhin^ eamp- 
ins. Conteuts galore, lota of 
prize money. fil'd blnndcd 
stories For red blooded bays. 



Special Offer 

TO T3!rfi l .-i MrtC 
Ti'dl iend VO" 
iicsi IZftit i siaes ofth e 
Oben /or Boys 

00 

dlf JfiTKli 
yort iftsO 
this Jirtr 
wiicro- 
s e ope 
F R He 

41 it d 
p ti f 1 
p a / if . 

HzihcXt 
p i ' >' 

J^H U t U ff- 

ired. ^1 ft 
quiikly/ 



Act 

Onickly ! 
Alail 
The Coupon 
Today! 



Science 11 ur cli u Nr: T'llicroseopcs setit 

i’lie Open Road fnr Boys outside the United 
MO Newbury St. T Finatoii T States. 

Mnn> 

Bet your life 1 want the Fowl rful Microscope tmd a 
year's subHcrint ion to The Open Rncul for Roys. Here h a 
my dollar, biioot "em both along at once. 



Name. ............. ............ 

Address 



City 



. State 




lFftcn ttTftfHtf 1 mention Popular 
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Know Electricity as Experts 



Know It— and Get an Expert's Pay! 



Ttfwmy hem betrunl The monthe ahead arc church wlifo asumin- 
otne* it rut cipectiLtJiGo* vvtiat win you do w jjet the jump on. tbo 
Other Tn|]ii w‘J 

Thousand* tit turn have used 



The Croft Library of 
Practical Electricity 

* Th» CtiJI I. iliTirr ii 1 c- nn.l'ii |rL.j LrL-.l nl-.i-aliir, ll ir ii:u:n|pi! i-n. ptiM ■* — III 

36 jtqj -1 -.■( *hjrI-J*#irfl fiju-rirpr- — 'nj mil li ri d-'w. P 1 In jpn.ii.'.l (prim 

■ • V*T 141 rriFt-f wLlii 1 Hsr kind nl Iuii J- lir ul r I [*r£i ■yrrii vi||t Vk'rillpn an- I fiat 1 Mi 
ir.iL-r iliIl rink- ii nrJpi-iMnil M, ■» Hud. *<i tbmiuch.. UhL l< 0 lAn d*itf t .i;i* 
'v.iH'ii'i KiitMt p»id i’L- • iriri.J » *»$* r» Hid r-ujirw-r/i. Croft i r |j. jinn Itir ri.n-.ra 

Ifi"! r*»i| E IS- .nr Dli.iul mill -in , |i-u^r*l:iri, IT ll J1 Ilf r*. rninmiltlliiri, tl J r.iIiiD.iii, 
tiipuilJlj •BilflibotriU, dbfc Jibuti, jh r>-lrlrr — .«[* -1 r Ir-H | nn.ii 1 ,: I,- - T Hill mnfj Lp[V — ■ 
nrilLC J-«r ll(Jkt Ahlt J* 0 *hr — 41 ) In*. ijT fir.hl.riL ImJilLiii- unijrr u nl pj i ' im| mnii i,. i_l! 
rni iiir*i:>N>r> — >LI ■■ ml: im.i ji -i Lh I?* rrmfy Li-huap-— - lh*> nvn-t rnipr r iT*(t pjiFih.ji wf lunE- 
tll 4 lltlill* At.lL li-Lll U ■Jlc-Lr, cL(.— I .,ta ll. l|ll It [mil pi* 1 '-. (OIV, IlFtlJTIi Ml l in.il ir I M. to 

No money down** easy payments 

Fit] 111 RJiril n-.iH llv p.*i|pr.n i!Liu-L - J hhI «ii w||] fcfnd V'iO I he- Uktirn **4 rtf MTOB T(-|r 
Uftir* I'.J i-rn Jay*' Fr^- Em-mimt mu . Llv [«),* nil Hip nil — iwr ill rL*rt*i, 
Y-au umnir mi* irHiiail k*B— 'r n| r P"y ni'ltliijL u&Ijhw ym dMsidr lo llw-p l!ie be. -lit. 

TSh-h tl fifl I-. I ph -I *7+ -i 1-4 1 h* I* MCI lit Itlll ml R i>( * J.OB H llr.itl- It. tbail 1 Inl Mltapilil 
.Nil W End pk tbn Ijin.ks [nr yu until. 



[free EXAMINATION COUPON 1 

MeCRftW.HILL HOOK CO., 33 d WL 42 nd St., Niw Ygrb 

!>iid mr lot ii-u ll. i ■' It* cxatiittib n-ii IV- I’ihIi I.Jinm *4 I'ra.-iiril l-lii.-ir. lir, I 
I II MlUtrldT Iill mikIybu |l JrO tn. J.Q da>* bj C3 flfl muql P.It PhN Lira «arU . 
I |.ru^ I SI '.■ r ib ■■ In 111 11 11 -L rpinlni. I -pill rpln.hn II. n htHlba [awl paid, (fa im- I 

1 iiiri psavt Ikipibarii writ* Rlilalv -»J IN ll all liai.l 

j [ 

1 Kama Adrirrs. 1 

1 C.LVf Ini; rtUla [ 

I IV *1 tin B. . . H rr r> ir.r tirrirr n il.liitiiii ai t t . .*-4-*. ■■ ■■■■■ ■■ ....... | 

J Jflto. trf O.'kn [inj Fil. 144J 




START TO PLAY VERY FIRST DAY— 



Free Easy Lessons — a Year to Pay 



The moment you play the Xylorimba, you’ll a^ree 
that Happy Days Are Here Again. Life is fuller, 
richer, nvmr interesting, Xylorimbists have fun at home, 
make a''hir H, at parties, join tirchi’straa, piny radio engage* 
inents, make big money at lodge meetings. Most spectacular 
Of instruments, yet cos/eif to ptoy. Mo tiresome practice or 
lKdhcr$mnc exercises. You actually ploy the very first day^ 



C„nd fair Rio Fr»n Rnnk TiHfillibouIilut tibtid U(i*, «w pw- 

bena for Big tree book ^ ^ , T „ [ M „ . 

cihL or vbiurBtjo.n — retem lh* cvuewd ■ 



J. c. Df.T[in, line., Dipt. 7*81. IttO &«rtiAU S»*„ Chkl|« 

mu, iw I Lhcnji idllbnUas, fun 4alMlta at F^*« Trl*i affa^ Ni4 -j'alrnipnt 
oei. U>a Xrli*riinfci»- 



jVn 



AddnN 



Profit from Books 

Popular Mechnn-i™ Pres^ flpectil I si-a In mirptymc booka on any 
subject, over this lial, Clterk the iHHjIid you wa.nt, u ml nnUl 

aa your order blank. Caluloi; w|LE| 9 lnta on 2.000 



this A' l vert Utoment 

subjects treo- 

AUTQ RACING 

HoW Ui Rulld ilirt 

Track llireiA. si, no 
bricklaying 
1 3 1 hIii and Fancy....,, .$1.50 
BRIDGE COOK 
CtOberMon’si Latent 

Hunimury el lUJit.., .51.00 

CAMPS AND LOG 

CAflINS tBullil IIL8 J....H.OO 
CARBURETORS - Alt Mahevi 
li r ew, nevltted Edition. ,$2.50 
CARPENTRY 

All Finns $2.00 

DRAWING 

Freehand and I 1 W»D«- 
live .51.50 

PRY CLEARING tPratllcaJi 

and !>>er 53. no 

ELECT A If At DICTIONARY 

Pmctieal iSe 

ENGINEERS’VE5TF0 CKET 

tti?rf'repee . . Sl.QD 

FURNITURE REPAIRING 
rinlHld nc and iieconip 

Llnti $$.00 

HANDY MAN'S HANDBOOK 

He ii air Work $3.00 

HOME CLEANING 

amrt Prensina (KucceW' 

fun $i.so 

HOUSEHOLD HELPS 

*tKW Time. f.uLor olid 
Ktnney Jiving tfelh- 
min fi>r the tlnmc. . , SI-QD 
INVENTIONS 
Stow W Moke i'uy S 2 .S 0 



LANDSCAPE GARDENING 

iTiM-Plicnl. , S2,S0 

LATHE WORK (Weed 
Kltlall 

Fnr llrffLnnem ... $ 2 . OH 

LEATHER WORK 

A rt L hT le . $1.50 

MODEL MAKING 

Many Klnda 51*00 

MYSTERY PUZZLE BOOK 
M.v :..l .n^-<,v.k- . 51,50 

PATTERN MAKING 

Execllent New Bnnfc, $1.50 
PLASTERING 

IS fen IwtrurUuu Man- 
ual . $1,2$ 

RADIO PHYSICS COURSE 

JVlneiE. C-nmplete. .Sl.H 

RADIO SERVICING 
p Howt-d make EunDey aLit $1*7$ 
REFRIGERATION SERVICE 
Manual { All Makes) . , . 5$, ED 
RUBBER ARTICLES 

ilow hi Make 12.00 

SHEET METAL 

Construction Work 53.00 

Sltam tflalnur'i link** 
Hun In Obtain . $2.00 

TELESCOPE l A mitiur’d 
HCW Id Make. . .... $3.00 

WELDING ENCYCLOPEDIA 

Ml Mt’dnidH 55*00 

WOOD, COLORING 

Finhblnif atid FalnLliur S1.5S 
WROUGHT IRON WORK 

Practical - 5L*35 



SEND NO NONET--- ~ 



Jnnt meek the kmka yui wonl. and mall the whole advertisement. 
It la Yu nr order bljuik- When puatman liouda you books, jiay blm 
the urlre and few centa fHistiajje. If mjLsfde the [' rrmll when 
unlcdittf and larludn 10 centfi [ter bonk t-ktra tor imalimn. 

POPULAR MECHANICS PRESS, Room P-l, :DD EntOnUrlo 
SL, Chlu|D, 111 , 



Don’t Be Afraid 
T '^T Concrete Job! 

IT ltd I Tie I homier ionfl found In the new, mvlMtl edUliin Ilf 
Fbptllar M whaldcTi (Ttnrrat* E 3 alnJtMJ«k yull call lunkD 
any of the fuUowiai; ujerul fif Deles: 

Cuda Sub— Faonlui iad Bub — 
Plainer Bain amt Vun— Fnbttili 
hi) ftied 

SjujImt bruluiti FomnUm- birt* 

K l— AvN Mvew 11 - -S* 4 cnMb— 
| La»dbn uMf Dflfii— EatraiMe 
ami Cariha Wullr SUrwalk F(«|* 
|U|-Hirmp Luib WilLi-Cwu 
nd Gulin Vi dJ Cipi|-Sli|l- 
Gilige l'Lm( - bjitttitnl Flwi— 
Finn Pflili— Lima Rtlltr— Culm - 
Cbimurr Cap- Sriuw Bower -Cut 
¥ert- Brufkl foi Creralwlliei— 
Tile— Rtlaiamf Wills— FHodal^a 
Sapwii — Kofinc FwidiliuBt St|. 
lie Tank — T<) BIseLi — F« |r— Firr* 

f rowF Safr fre H«iie- W#lwar( 
P-PVlkt — Mitk H«l*- SlastElmBK- 

SiFo— H mie Slal li— Hire bin; Ful-* 
Hurd Mill Bov F*d— Citluva Ceiiw 

Ouild With £ase for Perms nence and Beauty 

TIiLh ia a b- -ok tk( praeMeu] hlnti« ltd ualiinl wineretp tiImhjI 
tbe home, lartn of mop, For amateuni u well wt orjit* 
tracturd. in adilltlrin to making al] i he artlrlea men- 
t 1 1 1 1 1 1 m | abuvf the liiakini; of kihk! ctixi-crpte ptils.tnr( u - for 
Variolas eiuK-ce of roustrnafion Ifi given: meeh.u] leal. 
InlieM uhd horn e made tool* are dealt with. AH uerciwiry 
form ah(l mold hiaklnx are coY-ere*! a.- well aa many other 
valuable pOlntafH tnu nuniereup La mention here. 

Slmtily ifvrlto and nut Ufl to »erut you thin book. Whpn 
r'litman handn you the nark axe nay him Sl.fXI pliu the 
jinwiinir. If nuucldp EL S. remit when orclifrltuf iuKl tn- 
dudu 15 c-enta extra for mAllEog, 

POPULAR MECHANICS PRESS 

Room P-l 200 £. Ontario Stmt CHICAGO 




TWiCfi teriiuj^ iiicofftr mCTTflofl Pojiiifrtr J/acrA<H*Jc# 
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EXERCISER 
AWAY 



GIVEN 

with SUBSCRIP- 
TION 




Seven neir^stund enfiiFft <*f "Strength," cost Si. 05. 
TIils niter give* you L]lC 7 copies HPi4 Qlir pnivorfill 
S-band esereijier and complete nnimsii for only SI. DO 
post-pnid. T lie Apparatus will put the wenk'ist ami 
the stron^enat iu perfect ccmrtlt ion and keep them 
there. It U adjustable to varini d-upr^H of strength. 
It is pMOt^ndt Vnur subSuriptiull w'ih 3 lnrt at 
onrE. Si-mi only 31,00. C.O.tE SI fKi phis pO*tai 
charges. Canada SI. 25. ForeiBu 8176. 

STRENGTH MAGAZINE "WlTkliSWlIBC'H.*'- 




3 DIMES WILL BUY THIS . 
UNIOUF typfvwpitpb/ 



^ unique TYPEWRITER- 

A IE AL IURFKEU till If - IV WILL IUUT 
HlTAi TtM HMD 1 UIIAIL WILL WPA#NEi 

ro* ftOYS aw GIRLS 

U.C *' mOC*S ■ *< f .'a 5 l Itanis" Mill 




B a v c time :l ii ft 
money on 



Become an ENGINEER 

OR DRAFTSMAN 

lr,inl M . ELEC- IN SHORTER TIME 
THICAL, MECHANICAL. CIVIL. ARC 111 - 
TECTFRAL. Opportunities to partly earn living 
expenses. Complete Junior Course in U months. 
11 . 3 . hum Courea 5 yean (27 ino*,). Send for 
SQ-PAGE "BLUE BOOK "“malic*] FREE. 

CHICAGO TEC H COLLEGE 
Dept. A-J 7 t m tail Z 6 th St.. Chicago, III. 



PATENT Idea" 



If You Hope To Realize Profits 



T hi# 
FREE 
Rook 

j&m&w 





fmmynur Im'pntkm. ynij mutt nmleitlt 

3E with a t! i? tin) vimrafEit TriicilL. 
(JtSiiTMa-u rnu [nay IiihL EE:it all v -ur 
time mm libor have lurii ln.it. ncnsiwc 
It Jilhti E. up pi -rsri EFial ..I Iipf Inventur 
am ivorl Ini? irus samr Ides. IF 
YOU HAVE AN" IllEA. TAKE 
*TI£P 8 TO GET A PATENT AT 
QN< fct Vrmr nr^t ntep !■ t« pet my 
i j;e:e iu 14 Hi. it tout yon In 
Ample, plum langum? just what 
yon mi hi da, ; >'v ran mini pra- 
«n-iI in t i P iter u> H^fLiru Pni-fiai pra- 
lectio q. 

I SERVE YOU 
IN SECRECY 

Any lira win £ r, ■kol.t'lia* 
or IcHetM j- uu siii-1 Mis 
will h** ln"lri Lil Rirrjiic, 
riiM- 3 . ||,|*i| ( puL>f IUw*. ihin 

ate EHHilUt only to 
A: )i hnrir'-d mernlvini nE 
mr ■ kill ¥ o ur 1 1 ip i ph'fi 
in lii Snml the eQU|HiR 
far nu fn« kmlc. 



WAS HINfiTON. 



3'U.AP* prod rnr ynur Fuss Rcmfc ‘"Haw Id Oh Olio fl FiUent," with* 
am any nnl Or uLLir j. in-ri nn my (jure. 



Mint* 




how to see them through? Do you have some 
inventions tucked away in your brain but hesi- 



tate to tackle actual execution of them? The 
world wants inventions— and offers fortune and 
fame to those who produce them ! 

But you must have basic knowledge upon 
which to build successful inventions. And now, 
through this new, thorough and economical 
International Correspondence Schools Course 
of Inventing and Patenting, you can acquire — 
in spare time—all the essentials you need to 
become a full-fledged inventor, provided you 
already have the inclination and the determina- 
tiorL If you have these* you cannot afford to 
ignore what this course offers you l Mail the 
coupon for complete information, It*s free. 
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NTEHNATIONAL eOHRESPDNDENCE SCHOOLS 


] ‘TIf I/mVirieF V*icmitj ,r 


Bax SS&O-C. Suialaii Pou. | 


wbJ mt i'ChUr fire ImnktrL "Who Wins and Why t " 
aiiJ L'j[ilii:L fully ulxjUl yuiUT cuiirm Lu lJid «uh^-rt mjLrk-c-d X L 




o INVENTING 


AND PATENTING 




□ Ciiprnimfy 


□ AcraynUncy 




□ ItxdLa 


O Ad ';Fl-lni[if 




Q A vj ni ion 


C El eu L r i : n[ Lr.rin eerinx 




d 1 U'friarrRl Sirin 


□ Orsltitu 




Li Air HaniliStrjELLnc 


□ S1 ,l>w Carl [..rUrTlnx 




□ AreMuclLLhir 


□ Good Engliali. 


Xam* 


JLnfl 


| A (f dri?I f j ..I . jj . , I , 





When turiifnj fo advert tsers please uiciifion Popuiar Jf ecJi an if s 
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Stadium Houses Indoor Sea with Real Waves 





0]fifa Swimming- Stadium, Seating fl.EMHI Spectator*, Bdng Built around a Lake at Wembley, England ; 
Waves Al-e Produced Artificially and Pool Can Bn Frozen lor Jce Sporta 
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OLD— l lint precious melal L h rt J 
^ h &s lured men to mountain 
tops ntRl into ocean depths — Is tin 
magnet for one of the most un- 
usual expeditions ever undertaker 
in the annals nt the sea. 

Twelve million dollars in. gold 
and silver have lain beneath tin" 
waves off the coast of Holland for 
more than a century. Lives have 
been risked, thousands of dollars 
hat e been spent and scores of ships 
have been battered in efforts to 
reach that treasure trove, but each 
expedition has returned empty 
handed, beaten by (lie combination 
of stormy waters and shi fting sands 
In the folklore of the little vil- 
lage of Terse helling, the story ol 
how the pride of the British navy. 
*'La LimneT sank during a storm 
in 1799 has been kept alive, not 
only by the knowledge that tin 
frigate carried $12,000,090 in gold 
and silver, hm also by the grutn 
Ming of frustrated salvage crew 
who have made the village their 
base of operation s. A ti v one ■ n f 

Terschelling's citizens can tell yon 
that only one of the 250 hands oi 
the ill-fated "Lut iue" escaped death 
From that point* he may relate how 
one salvage ship came close enough 
to the wrecked treasure ship’s rest- 
ing place on (lie bottom to place a 
marker buoy that now float" on the 
troubled surface. That was in 1H57, 
This same villager aI s o knows 






T (p 

Lob iC-nA^v. 



Diagram Showing How Giant Cone Will Be Worked Gradually 
to Position over Treasure Chamber 



<UA< 



>. 



97 u 



o 



/ * 



_A L 



X . 




2 



P O P U L A R M E C H A NICS 




which in turn will reimburse Lloyd's. 
Hence, if this latest venture is suc- 
cessful, tile salvagers stand to reap a 
rich reward. 

Fifteen feet of water and the thick 
layer of sand cover the ship. Since 
any diver may reach the sand layer 
easily t the problem is to penetrate the 
sand, f o this end, science has con- 
tributed a strange device, a cone to 
fit over the treasure chamber and a 
shaft to extend above the water, i lie 
plans arc to place this cone in posi- 
tion on the sand, with the shaft top- 
ping Hie surface, and dig downward, 
the cone slowly sinking the sand is 
pumped up the shaft and out into the 
sea. By this arrange meat, the crew 
working in the cone receives natural 
air circulated down the shaft, into the 
cone and out again. 

On a tower at the surface, a giant 
crane, capable of lifting 6,000 pounds, 
awaits the time when the cargo cham- 
ber i=, reached. An airplane engine 




that "La Lutine” lies beneath a thick layer 
of sand, some thirty-two to forty feet 
deep, which has been deposited by the 
Storm-tossed waters through the years. 
That layer of sand, as you may guess, ex- 
plains why all previous salvage expedi- 
tions failed. 

And now Terschdling is excited again, 
A new attempt to bring the "LutineV 
rich cargo to the surface is under way, 
Many of the villagers have contributed to 
the venture. A representative of Lloyd’s, 
that insurance company which has played 
such a great pari in the world’s shipping, 
is on the scene. When the "Lutine” sank, 
Lloyd's reimbursed the British govern- 
ment for the $12,000,000 cargo. Under an 
agreement between England and Holland 
in 1821, half of the salvaged treasure will 
be returned to the British government, 



if Kilxmtl Umber 

Top, Painting of ,J La Lutinc"; Center,. Silvigt Tug; 
Bottom, Position of Gold Cargo 
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Showing the Cone AlrEady Towed into Position and Ready to Be Lowered into the Sea; Shaft Win Re At- 
tached lo Small End of Cone to Conduct Natural Air to Workers; Sand Will Be Pumped from Interior 



busily pumps nut the saint Worker- go 
up mid down the ladder extending from 
the tower to the cone, inside the shaft. 
Air-conditioning equipment is in readi- 
ness for emergencies. 

Already towed into position, the cone 
weighs 175.000 pounds* It is thirty feet 
long and thirty-nine feet in diameter at 
the big end, Narrowing to the point where 
the shaft begins, it is twelve feet in diam- 
eter rvfr lhaVfim&l end. The shaft Intends 
more than fifty feet from 1 1 ^ connection 
with the cone, giving a working depth in 
excess of eighty feet. 



Should the forty- foot layer nf sand re- 
sist attempts to remove it hy suction 
pump, the engineers have two plans* If 
the cone and shaft become Idled with wa- 
ter. work may he continued in the usual 
way. using divers. The second method is 
hy men ns of lock gates located inside the 
cone, with compressed air expelling the 
water sq that the salvage crew may he en- 
abled to work. 

Only a violent storm can prevent tlu^ 
attempt Lo salvage the "LutitioV* gold* 
engineers and villagers believe, a* the 
work progresses steadily. 
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ROBOT PRINTS CALLING CARDS 






crank. The machine deposits the printed 



WHEN COIN IS INSERTED A^rds in a drawer in one minute. 



Operated by 
dropping a coin in 
the slot, an ati ta- 
rn at ic vending ma- 
chine prints per 
f» n n a 1 card-- u bile 
you wait. After in- \C- 
sc rt tug the coinA’ 
the operator turns^ 
dials to spell out his^ 
name and turns a 



4 g /£ i ¥ 




BELL RINGS WHEN GAS IS LOW 



IN AUTOMOBILE TANK 

e level 



1 / 

^6 

to a pre- 



Wbcn the gasoline ItTvel drops 
determined point in the automobile tank* 
a new alarm device rings a bell* warning 
the driver to til! up before the supply b 
exhausted. The device consists of a cyl- 
inder that houses a float. Set at any de- 
sired point, i lie float drops and trips the 

el drops. 



l^fcrYncL L< % G^J J>. 



alarm when ihe fue 
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POPULAR MECHANICS 





BLUE RAY PHOTO-FLOOD LAMP 

AIDS COLOR PHOTOGRAPHY 



sihlc to lake moving' pictures where lim- 
ited power facilities heretofore made h im- 
practical to operate enough lamps to give 
suitable lighting. The lamps are also cx- 
* |u ted to contribute to more pleasant 
T '*rking conditions in making color muv- 
in- pictures, since they do not give off so 



urn 



OOD GAS DRIVES BIG TRUCK 
AT HALF OF USUAL COST 



Tested in a three-ton truck, wood gas 
ha- been found to operate at half the 
t pi vehicles propelled by gasoline in 
Czechos lovakia, Ga soline prices are high 
itl that country. Beech wood was used for 
heating of the generator. Early expen- 
U5 ■ nts revealed that more at Lent inn w ould 
I f “ to be given to the generator, which 
i- l arried on the truck. There is a possi- 
bility that the gas may lend itself to use 
in automobile bu s sc s , but it is c o ii si (I c red 
. unsuitable for passenger autos, due to the 
iiue taken to heat the generator and due 



Phiatcj- Flood Lamp Which Gives, a l_ight Strong 
Blue Rays and Thus Aids Color Photography 



c-^ 



Improved quality in motion pictures and" 
c o nime rc i a 1 color p h t > t r Fgra p h y is pro in i s et I 
with the development of a photu-tlood 
lamp w hich gives a light stronger in blue 
rays than the light from a standard 2,000- 
watl 'tiidiu lighting lamp. The need fur 
studio illumination in which the blue com- 
ponents of light are increased more in 
proportion than the ret! and yellow has 
long existed in the field of color photogra 
phy and this Westinghouse product g ■ 
n light in which the blue ravs are imrrea-ed 



I" the extra load that Is imposed by the 
w ood-gas plant. 

:/T 
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TW6 HANDFULS OF TINY BOOKS 
GIVE LIBERAL EDUCATION 

Books so small that two handfuls con- 
tain a liberal education arc in the collec- 
tion of the Library of Congress , Included 
nrc the Bible, Shakespeare, Dante, Kant, 
Disraeli, Foe anti others. Readers of the 
tint volumes need a reading glass. 
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five times 
increased only three times 
^ iiluniinri I ion. stronger 
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while the red and yellows ;u 

The result ant 

illumination, stronger in blue rays, con- 
tributes to a more natural color harm><i 
tn photography. The lamps are also suit- 
tor black-and-white work,. The 
ment is designed to operate at ail extreme , 

Iv high temperature and the operating eiil- * 
ciency ot the lamp is thirty-three lumen- J 
per watt as compared with twenty-two Tt 
the 2,000- watt standard lamp. Thus mu? / * 
such lamp actually gives about fifty per '«* 
cent more visible light, but its phoin- r =* 
graphic light is about 154) per cent great e r 
Since fewer lamps arc required, wattage L 
cut in half, it is claimed. Because of their m 
greater cilicicncy, these lamps make it pos- 






Miniature Hooks Representing a Whole Education May 

^ Be Held in Your Two Handle \ 
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AIRPLANES HELP SEED GROUND 



FOR RUSSIAN FARMERS 

> r r\ 7. 






Russia is increasing t lie use 'of a ft" planes 
for agricultural purposes. T b e planes are 
' now being used in some sections to sow 
^ seed, eradicate vermin ami noxious in- 
sects, destroy the larva! of malaria uios- 
quitoes, execute orders for the supervision 
¥ of forests ami protect them from fires, ob- 
serve i lie floating of lng> and to participate 
*4 in other agricultural work. Iti ITU it ts 
^sT* expected the planes will seed seven rimes 
ns much ground as last year. 



REVERSIBLE RUBBER GAS MASK 
CANNOT BE PUT ON WRONG 



Instant adjustment is possible with a re- 
versible rubber gas mask for fumes, va- 
por^, smoke and dust. It folds flat to lit 
pocket and cannot be put on wrong be- 
cause tile top is exactly the same a* the 
„ --bottom, enabling the user to adjust it 
without difficulty it lie suddenly encoun- 
ter* dangerous gases. Near the face on 
' each cheek is an air-filter chamber to pur- 
. ify the polluted air, and the exhaled air 



Mr,:s at ■ tit Points to Balanced Bat! Which Actuates' 
Gas SI iff When Earthquake £ Tikes 






VALVE GUTS OFF GAS IN QUAKE 
TO PREVENT EXPLOSIONS 



1 'asses out through 
a valve directly 
front - of the 
mouth, A face 
'■loth protects the 
kin from contact 
with the rubber 
and also draws the 

V d g e S (1 O \V U t O 

make a tight fit 
around any nose. 



For the prevention of fires and cxplo - * 

sions during and after earthquakes, a safe- - 
ty valve hn> been produced for shutting 
off gas or electricity, It works by means , 
of a bronze ball mounted on a supporting 
stem. Only a vibration sufficiently strong 
to damage t he budding can shake the ball 
from its stem, can dug the valve to cut off 
the gas o^r power supply* 



LEVER JOINS SECTIONS OF PIPE 
WITHOUT ANY TOOLS 

No tools are required for making tem- 
porary connections between sections of 
pipe line if the pipe i* fitted with a lever 
coupling which is water and air tight.' 
Neither are any separate gaskets needed. 



l/ m The coupling parts arc attached to the 
W'fin^WELL P'P c t hence there arc no loose members. 

BORES TWO -MILE HOLE Tw0 sl ' ctio,ls arc p,a “ d end m end - and 
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^ MOTOR ON DRILL I 



Oil-well drilling tn a depth nf nearly 



tivn miles bn* been accomplished by means 
of n small motor attached directly to the 
drill and lowered with it in the boring. A 
Soviet engineer used a simple turbine 
driven by water poured from above. This 
device, however, was not powerful enough 



the end of one pipe 
Is fitted into that 
of the other. Then, 
by hearing down 
on a lever con- 
nected to one sec- 
tion, the two pipes 
are drawn tightly 
together. The re- 
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to drill through hard rock and a multiple- 

step turbine is being developed, Present suiting joint can 
methods of drilling require a rotating tube he flexed to a con- 
which becomes practically unworkable be- siderahle degree but special fittings arc 
ynnd 2,500 meters, or slightly more than needed for extreme curves. The pipes can 

be taken apart quickly. 
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■in- -y>U'm known as disseminat- 
<'■1 m I e rods, This is indicated by 
•'. - irk carr ied cm in a L oin I on hos- 
Ipital and reported receih !y,”~The 
vnu( I +h ah" in a normal voice ap- 
pear on the sound film a s a se- 
ries of spiky protuberances, in 
groups, each beginning with a 
sharp upward jerk, The upward ■* 
jerk is the result of a jet of air 
in mi the glottis, and the distance 
from one upward jerk to the next 
y : •• the period of laryngeal iic- 
tioiL This period changes slowly 
a nr I never suddenly, meaning that 
hi muscles controlling Lhc ten- 
-V m for laryngeal action are well 
coordinated* fn patients suffering 
iron tire condition called ataxia, 
the upward jerks follow one an- % 
other at irregular intervals. There 
an several diseases which can 
md nee this state of irregularity 
of speech, disseminated sclerosis 
wing one, and by means of the 
sound film* the abnormality which 
leads to its identification can be 
hsi-rvtd when the Unaided eat 

.ann -t detect it. One drawback 
v it present is that the patient must 



ti - t, mt it would be feasible to 
arrange for a recording over the 
Li Ivphone to a studio. 



SNOW GRIPPER FOR AUTO 



CLAMPS ON TIRE 



Large Minor ;;i Raslrcaij Cl&simg Which Shown hfoTFiist WticT 
Train la AptiroanhtiiK ataumj a Curve -V 

I 



MIRROR AT RAILROAD CROSSING 
SHOWS APPROACHING TRAIN 

In the mountains of Bavaria a 



For traveling in snow nr mud, 
a road gripper, which clamps on 
t ir y in a few seconds, and can be™ 
removed when out of trouble,#*, 
an easy solution of one of tlic* 

. — r — r — r- vwwtwKiiu difficulties — miring down in a ^ 

company has equipped gracl^ crossings ■ p ^, now(lrif , or t]f . cp The gripper slides 

Nvhcrc the view of the track is obscured, V Qver the tjre alll) J 

with huge mirrors, A motorist approach- „ .* i , 

13 , , , , 1 ■ h *it[s attached by 

.tiff such a crossing is confronted w.th th^ mea „ s „ t tw „ cam 
lug looking-glass, and a glance shows llini han( 1 i es w ; c h 
if a train is approaching through a cut or.^,. jn face to 

around a curve. “) the side watts of 

TALKIE FILMS HELP DIAGNOSIS 
t NERVOUS DISEASE ^^rcar an( | e;in 

1 1 Analysis of the tracks of the human YoicP ^ be applied or removed without soiling 
on sound films is said to give a cine to ther^ hands or clothing. It can be applied where 



identification of r the disease of the ncr- ^chains,^re 
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P O P IT L A R M E C If A NI,C S ^ ^ U 7* 

Some of 1934 Models Seen at Paris Auto Show 
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TOO MUCH TO EAT 
IS MAIN REASON 
YOU GET FAT 

Whv d 



o people tret fat ? 
Bi cause each day they 
- ii just a little more than 
they require, This is the 
conclusion of Dr, Francis 
! ■ B enedict . ilrFFtlor of 
t he ntitntioii laboratory 

■ i l he, Carnegie I Iistitu - 

i ■ Ei o f Washington, who 
h ; i - TtoVotcd years of in- 
l v e-nigation to the subject. 
It is that extra pat of 
hut ter, or its equivalent, 
t ribe n with e a c h m e a I , 
that puts on the pounds. 
< iru: extra ounce of tat a 
day, or three pats of 
1i utter, means a gain in 
w tight of a pound En 
about two weeks, or about 
1 v, rut y-f i v e pounds a 
year. It is the excess — 
tiu fat above daily nerds 
— that adds to w 



eight. 

T hi re is no royal road to 
slimness, Doctor Bene- 
dict asserts, adding that 
the best way to lose fat 
is not to get Eat, If you 
are Fit* it is nearly hope- 
less to try to work it off. The one way to 
lose fat intelligently is to limit the intake 
and burn it tip slowly. Fats are about 
twice as concentrated as starches and sug- 
ars, so it is helpful to avoid all visible fats 
in foods, 

C/S/I/ 

ADJUSTABLE CLAMP FOR HOSE 
WORKED BY THUMBSCREW 



lumplcU n g the Cardboard Model uF World’* F,-|Lt Building;: Bottom 
Folding One of Sections According to Instruction Sheet 



WORLD FAIR BUILDING MODEL 
READY FOR ASSEMBLING 



Lotting and gluing arc unnecessary ill 
assembling a cardboard model of the Hall 
of Science, one of the buildings at the 
World's Fair. The model is in full colors, 
reproduced from the official plans. It is 
prepared on perforated cardboard sheets, 
with key numbers and guide lines to aid 
in folding and putting together in ihe 
proper order. There are eighty-eight 
pieces, the assembly of which requires 
many hours. The model may be perma- 
nently mounted uti a baseboard, twenty- 
one by thirty-one inches, A piece of quar- 
ter-inch plywood, painted green, is ideal 
for this purpose. 



C Explorers in the polar regions have 
found (hat human voices sometimes can 
he heard a mile and one- tad f away. 









POPULAR MECHANICS 
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-MUSIC" FROM OCEAN DEPTHS 
TRACED TO CURRENT^ r.- tj * 

Science has cleared up the mystery of 
the musical sea waters off the English 
coasts. For ages, fishermen have steered 
their craft in the vicinity of the perilous 
shores in togs by listening to the “sound - ’ 
nf the water. Through long experience* 
these men could tell their exact position 
in proximity to reefs and rocks, as well as 
the safety of deep water, by listening to 
the various sounds coming from the 
depths. It has been found that this "mu- 
sic is caused by various ocean currents 
scraping different kinds of sea bottom* 
The metallic sounds coming from certain 
quarters are said to be due to currents 
striking submerged rocks* ringing them 
like a bell. Every bay and headland and 
strait has its own note which fishermen 
learn in time anil recognize even in time 
of dense fog. These notes serve as guides 
for the small craft in thick weather, 

__ - /<■(■! 

PERISCOPE ON ELECTRIC TRAIN 

GIVES CLEAR VIEW AHEAD 

Periscopes have been installed on the 
Southern Railwa y elect ric trains operating 
bet u veil' Lornli *n and the south coast of 
England. The instruments give passenger 
conductors a Hear view of the entire train. 




Astronomer*. Engaged m Snjdyin 
Sign<i af Dt I f t Between I 








@ f!hirlr* f- Jltmvn Li' \ Vyt^H ^ v* L * 

Mirror Directly in Front pf Conductor Is Part of Faro 
scope Giving View of Tracks 



DRIFT OF CONTINENTS STUDIED 
THROUGH TELESCOPES 

Whether continents shift position, or 
“drift” on the earth, is the question for 
which ninety-live observatories are seek- 
ing the answer. Nightly examinations of 
the heavens are made for data that will he 
compared with the results of similar ob- 
servations to he made in 1943 and follow- 
ing ten-year intervals. Five observatories 



in the United .States* I ndiana, Lick, N orth- 
western University and the naval observ a^ 
tones at Washington and San Diego are 
a m o n g the seven .con dueling the study in 
North America* Cfly *■ 

* * 

BARGE WITH RUDDER AT BOW 
STEERS FROM TOWBOAT Q 



Constructed with its rudder at the bow 
instead of the stern, a new oil barge is 
steered by hawsers from the towboat, It 
is unnecessary to have a helmsman nhoat^l 
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y\ MAX in a mid -western .city Irad a 
1 headache, muscular pains, a stiff 
neck, Before long he was sweating, fever- 
ish, theji shivering* Be went home in a 
da are* dizzy, his vision blurred* His brain 
felt as if it were afire, yet he was sleepy 
and weak. 

A physician was hastily summoned and 
examined the patient, then removed a 
shoe and tickled the sole of a foot. The 
toes turned up instead of clown. The man 
was in a coma, eyes wild, delirious. But 
soon he was asleep — a slumber from 
which he could be aroused only with much 
difficulty* 

"It's sleeping sickness/* said ihc doctor 
gravely. "My fifth case today/' 

"But what is that?" asked the patient's 
wife* * * 

"l don't know" confessed the man of 
medicine. "No physician knows — yet. It’s 
a great medical mystery." 

In that one city, nearly 900 cases of the 
disease were reported and one person out 
of every sixteen stricken died* it spread to 
other cities and people visioned an epidem- 
ic like that of influenza fifteen years ago. 



Because <>f its fearful potentialities, the 
government mobilized its detectives of 
disease to wage war on this sickness, 
which struck down men and women and 
children by putting them to sleep and rav- 
aging their bodies. The army sent its best 
medical men to the stricken area and the 
public-health service dispatched fifteen of 
the best microbe hunters in the country. 
By airplane came 300 “fighters" from 
Washington— mosquitoes suspected of be- 
ing able to transmit the disease. 

The insects were starved for a time, 
then allowed to bite a victim of the dis- 



Top. This Prison Ct 
Won Freedom by 
A I lowing Himself to 
Bt B ilt eh by Mos- 
quito Which Had 
Fad on Blood of 
Sleeping - Si l kness 
Victim; Below, En- 
larged Photo of Fly 
Which Catties t> La- 
ease in Africa 
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Above, Iniectipipt Brain Tissue of Vfciim of Piscase Into 
Monkey Which Died; Btlew, Microscopic PhDto □( Sleep- 
ing-Subricss Germs dJ African Type 

case. After that the insects were allowed 
to bite monkeys which were watched for 
symptoms. Nothing happened, hot such 
tests were not conclusive enough. Human 
"guinea pigs*' were needed for the tests. 

Ten Mississippi convicts volunteered to 



risk their lives to aid science nn prom- 
ise of freedom if tin y won their gamble 
with death. Another group of prison- 
ers in Virginia made a similar offer. 
1‘tiey permitted mo-squitue* which had 
ted on sleeping-sickness patients to hite 
them and for weeks doctors and nurses 
watched them hour after hour, day 
after day. Still ti <\ thing happened, 

Thus these convicts won their bet 
with death and their freedom by fur* 
nishfng proof with their own bodies 
that the insects do not carry the dis- 
i-a-v. That proof ha? enabled the mi- 
erobf hunters to narrow the range of 
investigation and so to come closer to 
i lie knowledge of how the disease h 
transmitted from the sick to the well. 
L*nclc Sams disease detectives are 
sleuthing against sleeping sickness much 
as real detectives go about solving a mys- 
terious crime. They have found clues, fol- 
lowed them until they were proved false, 
then have returned and tried other leads. 
They have been discouraged time after 
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HOW ANCIENT MAN MEASURED 
WITH HAND OR FOOT 



Early man learned to measure by it -mg 
the freely moving parts of his nv n b )dy. 
[hands, arms and feet* From his arms lie 
derived the first crude length -tamlanl . 
[the *‘brace"' or length of tndl arms otil- 
Jstretehed; the half-brace or ^ard and the 
Wialf-arm or cubit. The Ien,./!i ■ t»v» red by 
h his outstretched fingers was t he span, die 
■length from heel to toe survive- a- the 
Tout* The length of the normal pace -tar 
'Vites in the mile, the primary had.- of 
hvhicb was a thousand) or 
! “mille" paces. In con- 
trast, the basic measur- Bp- 
jing rod of science is the 
^wave length of the red 
^Jine in the spirt mm of 
the metallic cadmium in r J(k\ 
ujry air. at 760 millimeters 
of mercury pressure, pro- * 

duccd by high-voltage, .. 

internal electrode vac- ^ 

imm of a volume greater f 
than twenty-five cubic - * £^IB 

centimeters* This length v * 

is 6438 . 46 % units, each of . 

which is one ten-billionth \i v:' SBtiji 

of a meter. This measure 
will remain the same to 
the end of time. 

g/ff V, 

ELECTRIC LANTERN >f 
FLASH LIGHT OR 
FLOOD LIGHT 



Top, 



Containing two reflec- 
tors and two lights, an 
electric lantern can he converted instantly 
from a conventional Audi light with a 600- 



ThawSnR Out Radiator with Hot-Air Guti; Bottom, Left, Wsrminf 
Grease to Make It Flaw Fredy ; Right. Thawing Brake Drum 



HEAT^BLOWING GUN FOR AUTO 
FLUSHES OUT OLD GREASE 



foot spot beam t>> a flood light. The spot* 




Supplying 350 degrees of heat with for- 



light is in the front . , 

the lantern aml"'- v P 0 . unds of **“ m, ? utes ' a 

hot-air gun with Hushing device is avail- 
able for cleaning grease deposits from au- 
tomobile transmission, differential or oth- 
er parts. The hot oil forced into trans- 
mission or differential melts and Hushed 
the old oil and grease that would not drain 
out under ordinary conditions* The gun 
also may be used for thawing out frozen 
radiators, thawing frozen brake drums, 
drying distributor wires, etc., and for 
warming up airplane motors before start- 
ing. The gun is heated by electricity* 



ot rne 
the flood light is in 
the top. A single, ■ 
d o u b 1 c-a c t i n g 
switch controls 
cither one. It op- 
erates mi two flash 
light cells and* be- 
sides a handle at 
the top, has two at 
the rear so it can 
bt worn on a belt. ' 

. ' 
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serum treatment. The serum was prepared 
from the blood of an infected patient, hut 
apparently such treatments are useless. 
The bruin tissues nf persons who had cl ice] 
of the disease were injected into monkeys 
and the monkeys died, too— proving tltat 
the disease cun he transmitted. But how? 

That is what the sleeping-sickness 
sleuths don't know, blit they are still 
searching. Some have suggested that in- 
sects other than mosquitoes may transmit- 
it. Others have opined that it might he 
carried by human beings who are immune. 



time, hut do not quit. One tiling 
they know. This disease is not 
the sleeping sickness which has 
often created havoc in Africa, 

The African ailment is caused by 
a tiny parasite carried by the 
tsetse fly. This parasite works its 
way into the blood streams of cat- 
tle and into the spinal fluid of hu- 
man beings. The sleeping sickness 
in tli i ^ country is pot caused hv a 
parasite, and physicians are also 
convinced that it is not caused by 
a genu. Instead a virus is blamed, 
something which lives hut is nei- 
ther parasite nor germ and which 
cannot he seen even through the 
most powerful microscopes. 

In normal years, it is estimated, 
from 900 to 1,200 persons contract this 
disease and about twenty per cent of them 
die. It breaks out sporadically, here and 
there, then disappears, only to reappear 
perhaps at some far distant point. Some 
believe the cases in the ni id- west consti- 
tute a special type of the- disease and that 
there are two different kinds. 

One of the experiments tried was a 



Above, Examining Blood of an Infected Monkey; Below, Viewing 
Suspected Microbes under the Microscope 



They admit that they are still baffled, 
but they are not giving this disease a 
chance to gain a fresh foothold. They are 
continuing to experiment, to test, to dis- 
card old theories and to scrutinize new 
possibilities, confident that they will solve 
the riddle of tins dangerous disease which 
until a few years ago was diagnosed mere- 
ly a> a stomach ache "with complications/' 











accurate reading, the temperature must be 
considered. For each five degrees rise in 
temperature over eighty degrees, approx- 
imately two points should he added to the 
hydrometer reading. Fur temperatures be- „ 
low eighty subtract about two points for 
each five degrees under tins mark. A fully 
charged battery with a gravity of 1.285 at 
eighty degrees will not freeze until ninety-] 
six degrees below zero. A half-charged 
battery reading 1, 200 at eighty degrees 
will not freeze until sixteen degrees below 
zero. You can dean the top of the bat- 
tery by washing with a garden Imsc, but 
he careful that the vent plugs are tight 
and do not get the water into the cells. , 
Keeping the battery clean is important be- 
cause the wet acid-soaked dirt may form 
a short circuit and drain some of the pow- 
er when .1 tan ding idle and also may *' short . 
out” part of the charging current from 
the generator when the car is being driven. 



SHOW-CARD FOUNTAIN BRUSH 
_ USES WATER COLORS 



Designed ior show-card work, a foun- 
tain brush has been produced for u^e with 
water colors. The brush lias a felt tip 
through which the paint fluid flows easily 
from the barrel, eliminating the practice 
v !ul dipping the brush into an open ctm- 
j Vainer. Cleaner .work is one result. The 



" Usmg .in Aluminum Pipe Attached la All AEr Hose to 
Remove Lint from Cciiinc at Cutten Mill 



BLOWER PIPE REMOVES DUST 
AND LINT FROM CEILINGS 



For removing lint and dirt from ceil- 
^ -ijiigs, an efficient blower is formed by using 
length of aluminum pipe, flattening one 
■fjpml to form a nozzle and attaching tht 
'Tother end to an air hose. Such an arrange- 
j ment is lighter in weight than the wood 
n pole and rubber-hose equipment usual].' 
^ employed for such a purpose and one per- 
^ son can handle it with ease* The idea 
originated in cotton mills for removing 
lint from ceilings and overhead equip 
ment, hut there arc many other applica- 
tions, A section of one-half-inch pipe i 
welded to a section of three-quarter- inch 
pipe* the length depending on the height 
of the ceilings to he cleaned. 



*lHOW TO TEST YOUR BATTERY 
AND KEEP IT FUNCTIONING 
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Horseshoe feme for Indoors Made of Rubber 




Horseshoe Pitch in |f Ha* Now Been Brought Indoors 
Rubber I [mead of Metal and the Bega 



and Combined with Quoits : the Shoes Are Made of 
Art Set in Pieces of Rubber Matting 




Horseshoe pitching and quoits are com- 
bined in a game which can be played in- 
doors, or on a lawn without injury to the 
ss. Rubber horseshoe quoits instead of 
metal ate uwd and the pins rest in rubber 
mats. For outdoor use there is a set con- 
sisting of rubber shoes with wooden stakes 
and also a regulation- weight malleable- 
iron set of iron shoes and iron stakes, 

c/U ( 



signal face, ticking off each second. As the " 
hand reaches a red segment on the clock's 
face, traffic stops while the pointer slowly k 
moves around toward the green* On all 
the disks, the red segments are larger than 
the green so that the four pointers, at cer-, 
tain times, arc all on red, causing a pause ' ' m 
lit all traffic at the intersection. The red 

_ (j, | 

and green spaces may be of such sixes as * ^ 
to regulate traffic where the flow on one 




POINTER ON STOP-AND-GO LIGHT 
TIMES FLOW OF TRAFFIC 

r - jAfi* *A “ t A ^ 

Fqurppvd witli a 
ovjng pointer, 3 



road is heavier than that on the intersect- 




nig route. The double pointer takes two 5 



ew siop-and-jrtt 
light shows drivers 
:xactly how much 
At title they have be- 
fore the green sig- 
nal changes to red. 

Thus, the drivers 
slow down or speed 
up, d ep e n d i n g on 
J the position of the 

j pointer. There are four separate signal 
* disks on the faces of the signal elude, A 
J double pointer h^nd moves around the 

t )sL^r.m ^ V tM.Wf f 1 




i jii utes. 131 seconds, to make a complete 
revolution of the clock face, so that the “ J 

street is twice closed and twice opened in 
bat time, A half revolution includes a v 
five-second pause, free passage of twenty* 
live seconds, another five-second pause 
and a stop of twenty -five seconds. 




NOISES FOR JUNGLE LIFE BOOK ' 

SUPPLIED BY RECORDS - [rfftf 

Phonograph records of jungle sounds 
are being supplied with a new booT-otl . ^ 
Africa. At certain points in the hook, the y* 

records are played to give the reader the i 1 ^ 

proper “setting.” , 1 jl J * y 

J* ** /' i r i A. % l 7 *)ie . y* L 
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travel by airplane 

SAFER THAN RIDING 
11$ AUTOMOBILE 



Ff > T oii live in Missouri, and haVt?i 
lur shown, the statistics revcajp 
■ liit it F safer to ride m a regulars 
i -'hilerl air-transport plane th.-nr 
V' ride in an automobile in thatp 
-late. Lest you decide to stay 
In it must be added that tin*-* 

■ en times as hazardous as air 4 
’Tiiv-i, An air-1 



ines official dug u|k 
fit"' [jffiireff showing one passenger 
l _.ii r lily per 38.2*1 1.106 passenger- 
v guiles down by the air lines for* 
”ih< rim six months of 1033, 
^.ynnltng to department of com-' 
‘tuercc reports* American Auto- 5 
1 i 1 Idle association data indicate^ 
niity 15,581*475 automobile pasA 
■ river-miles in Missouri for each 
death among motorists. Life- 
insurance records show that acci- 
^ ■ !■* ni s which occur in the home 

it - much more numerous than 
" r luv-e caused by airplane travel, 
v - ni that one of the most frequent 
' can es of home accidents is gel- 1 
tine in or out of bed. i 



STRAPPING TOOL MAKES 
WOOD BOXES STRONGER 



V For reinforcing wood and fiber 

™ In.iM-s, a single-unit strapping tool 
v\ hli automatic seal feed has been 

-I dio !, loped to speed up such work 

Liquid in shipping rooms. Actually* it is 
a whole kit of tools in one, for it 
tensions ihe strap, applies a seal, seals 
the joint and cui s rbe *irap In ftp the coil. 
Operations are controlled by two bvr rs. 
The left hand ^ 

sions the strap and m BA 

the sealing is done 
with one stroke of 
the right-hand le- \ >/ 

ver* It is claimed \ 

that the un inter* \ \ I 

mpted operation \ j 

will reduce time 1 L ( 

and cost. The auto- jUjlt N 

malic feed ace cm- \j% H 

modates clips of 100 , ' 



1 $ *' >m l 





Gasoline- Or iif?n Tr.1i.11 Bofwis High Spec*! hi Uow Operating Cian, Kig. Engine* Prwtus* ^So 

Which. Is Converted itiin EEectf ieity ; Baggage and Mail Spact Is Pfovided in first Car 




Pro pell ed by a 480-horsepower gasoline 
engine, a new stainless-steel two-car train 
lias been tested for use by i lie Texas ami 
Pacific railroad. In preliminary runs, the 
train attained speeds above seventy-five 
miles per hour* Xotsc and vibration are 
reduced considerably by equ ippillgr the 
rear car with rubber tires. One feature ts 
complete air conditioning, making it pos- 
sible to exclude dust and dirt while main- 
taining the proper temperature inside the 
train. Fifty per cent mure speed is claimed 
for the liver which ha*' only one-fifth the 
horsepower and one-sixth ot the weight 
of the steam train which it replaces* Sev- 
enty-six passengers may be accommodat- 
ed. The train was built by the Btidd 
Manufacturing company* 

— — o f { 5" X 'v 



alkali metals are now used extensively in 
the production of photo-electric cells. The 
film used as a filter is otic hundred- thou- 
sandth of an inch thick. 



ELECTRIC COLLAR THAWS PIPE 
OR AUTO RADIATOR (' 

Exposed water pipes or the automobile 
radiator may be protected from freezing, 
or thawed out after being frozen, by a 
'‘hot collar’ 1 which takes its heating cur- 
rent from the nearest electric plug, Placed 
at the lowest point of water circulation in 

1 h e automobile, ii 



INVISIBLE LIGHT RAY FILTERS 
MADE OF METAL FILM 



New tools for the study of invisible lighi 
raws have been given to science in the 



form of thin films of alkali metals which 



s on and wa- 
ter warm so that 
starting is easy. 
Grease in a drain- 
pipe that is flogged 
may he melted in 
a short time and a 
Isas in of water for 
shaving may be 
healed in less than 
two minutes by 
the d e vie c* The 
cottar is installed by simply clamping it 




possess the property of being transparent 
to ultraviolet light. Powder films of silver, 
gold and several other metals that arc 
-* transparent to infra-red or heat rays hayt£y around the water pipe or some other ac- 
j been prepared. Roth types of films are ' ccssihle object, depending on the desired 
■ opaque to visible light. The value nf thesy - use. Made in fifty and IQH-watt sizes, the 
i fi ! ms lies in iheir use as filters to remove „ device consumes about as much current as 
visible rays from a beam of light. Tbe^ an electric light of ihe same capacity 
>-1 "ii i ft 1 s \J \ - l 
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By a conservative estimate 
too ships a year are saved 
by radio operators of the 

am ^rimii’Ti t 1 1 nvrrinn - fm< /- 



CI TTING In the operat- 
ing room of NPX„ otic 
of Uncle Sam’s coastal di- 
rection-finder radio Sta- 
tions, perched on the edge 
of a sea cliff near Los An- 
geles, Thiel Radioman 
John F, Hixson, ILS.N,, 
hitches the electric heater 
closer and bends over the 
receiving sets. Tonight is 
going to be busy. Beaten 
off their courses by the 
storm which has been thrashing the Pa- 
cific from Tatoosh island to the Mexican 
shores, coastwise vessels and transpacific 
liners will all be calling for positions. 
Visibility is near zero and the powerful 
beam of the Point Finn in, half a block 
away, can hardly he seen at sea, 

Hixson straightens as the first urgent 
code st tillers in his earphones. "NPX. 
NPK, will you give me a hearing? 
WMCE/' He taps back, then, as the in- 
coming signals change to “dash-dash, 
dash -dash-dash U swings around to the 
polished control wheel of the radio com- 
pass loop, Turning it to the right brings 
the code in stronger, to the left fades it 
away. Swiftly Hixson swings the wheel 
back and forth until the signals are faint- 
est, The huge loop aerial, occupying the 



Lefr. L trier's Captain Taking Ka- 
«,|io Bearing on Short Station; 
Right. Two Dwtruyflrs Wretkcd 
by Misinterpretation of Bea tings 
from Direction- Finder Station 



whole room above, is pointed broadside at 
the distant ship, From the brass surface 
of the wheel Hixson reads off the degrees 
and a few seconds later has checked the 
hearing and dispatched it over the air. 
Immediately the high, shrill note of NFK, 
a companion radio lighthouse at Point 
Argue No, 15(1 miles away, comes on with 
a cross bearing on the ship. 
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T Vi 1 1 , Tunitxj? Receiver at F-lfliu Li^hthulisc.'; BaKatn, 
DrawW of H : i iv Opuraior nf IMree uan-Findcs Starion 
HflJpcU Slivo Three Buy 1 - Swcfjr in trj Sk-a mI Fuot of 
CHIT ; He Waa Camrersi Jed for Frumps ^ctson 



"That's f ile ’Haloid' on her way in from 
Honolulu*" Hixson say-, “Lei's see where 
she is/' Radioman J* I*. Mulligan moves 
over to a wall chart fnun which strings 
marking each direct ion -finder station on 
the coast are attached and quickly sup- 
plies the answer by simple triangulatiniu 
He swings the string from NPX to 201.5 
degrees and fastens it with a thumb tack. 
'Hie string from NF’K is pulled out to meet 
the 160-degrcc mark. They cross at a point 
100 miles at sea. marking Hie position of 
the ship. 

Within as short a time the captain nf 
the "Maidin ' 11 has duplicated the work on 
a similar chart in his navigating room. 



I he bearings from the two shore stations 
tell to the last mile the exact position nf 
lit- slop. On a night like this he tumid re- 
duce speed and remain offshore if it were 
not for radio* Out with the compass sta- 
tions at his heck and call he can dodge the 
islands in his path hy a wide margin. 

Now another ship is checking its course. 
The “Vale/' en route from San Francisco, 
feels her way along the coast hy means of 
hearings every half hour. The “Santa 
RosaT steaming north from Panama, calls 
three stations fur an exact position* The 
‘“Java Arrow" wants an up-to-the-minute 
weather report. Then comes another re- 
quest for hearings. After Hixson tunes 
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Radio Direction' Find eir Loop an 
Muflern Steamship : Center, Switchboards 
CTOSS fit Automatic Radio Ben con Transmitter; 

Bottom, Transmitting Room of Station; 
Point Firms ti Lighthouse in Background! 



the loop, Mulligan plots 
the position of the ship 
on the chart. A whistle 
voices his surprise. 

“Warn her off,’ 1 he 
calls hastily,. ,J 5he‘l! he 
ashore in fifteen min- 
utes/ 1 You look up at 
the chart ant! see that 
the two strings 
nearly on the shore line* 

After one glance Hix- 
son turns to li is key and rapidly calls the 
merchant ship* “You arc very close in/' 
he spells out* "Better swing out to sea/ T 
I in mediately the reply buzzes hack in the 
earphones, "Ok ok tks su/ T 
“That's a close shave/' Hixson exclaims, 
"The chances are now that the next time 
the ship calls for a bearing we will find 
her twenty miles offshore," 

Hv conservative estimate 100 ships a 
year are saved from the rocks by the 
watchfulness of the operators at the gov- 



direction-findcr stations that arc located 
on headlands where there is water on op- 
posite skies* Until lately it was hard for 
an operator to tell whether a ship was ap- 
proaching from a certain direction or 
from the exactly opposite direction* 

“In 192,1 a squadron of destroyers com- 
ing down the coast in a dense fog was 
navigating by hearings from the compass 
station at Point ArgtieUo* At this point 
the shore projects away out to sea. The 
hearings given the destroyers were accu- 



ernmetu direction-finder stations* 
When a ship is found to lie dan- 
gerously close to shore a special 
warning message is sent the cap- 
tain as soon as the hearings have 
been transmitted, 

"Once a green operator sent a 
ship a hearing that located her on 
dry land instead of on the ocean" 
Hixson recalls during a lull. “Ac- 
cording to his figures she was 
steaming down the main street of 
Pasadena instead of being safely 
offshore, i he operator had for- 
go Lien that the loop aerial lias 
two sides to ii and that il tunes 
out signals equally well on either 
side. The captain of the 
ship knew enough to 
add 180 degrees to the 
figure to obtain his ap- 
proximate bearing* 
"Such reciprocal bear- 
ings are troublesome at 
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that the govern merit 
maintains along our 
coasts arc really more 
than radio lighthouses. 
The operators perform 
the first emergency work 
when a sinking sh ip 
broadcasts an '‘SOS. 
Each compass station has 
two receiving sets con- 
nected together through 
“split phones” so that the 
operator listens over both 
sets at tlie same time. When the 
symbol of disaster flashes over 
the sea, each compass operator in 
range tunes his loop on the ship. 
Almost before the call ends the 
operators have hearings by which 
they can tell the exact position of 
the disabled vessel. 

While H, R. Busby, an opera- 
tor at NPX, was on duty a few 
months ago, a hoy at the ft not of 
the cliff below the radio station 
was s w e p t in t o flics e a. "I 'wo co m - 
p ami otis who went to his rescue 
also were swept away, Busby 
hurled a life ring, telephoned the 
coast guard to hurry a boat, and 
stationed men to point out the 
spot to the coastguard snien. His 
action saved the boys* lives. 



rale, but they were misinterpreted, with 

the result that the htjuadron turned the 
corner twenty milts too soon and seven 
destroyers were wrecked on the rocks. 
Since then a unilateral device has been 
perfected that enables an operator to tell 
the true direction of a ship without be- 
coming mixed up over the reciprocal 
bearing/' 

Ships usually obtain hearings from two 
or three direction-finder stations at the 
same time, Bearing- from three stations 
are more accurate than from two. When 
necessary, a ship can find its position by 
taking hearings at intervals from only one 
radio station. 

The fifty-three direction- finder stations 



Top. Inspecting Lighthouse Lrimp; Center, Control Wheel That 
Turns Loop AeriaL in Room Above; Bottom, Platting Ship's Po- 
sition by Meatis of Radio Bearings 
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Apparatus for Realist it atin^ Victim* of 
Poison Gas Is Shown in Demonstra- 
tion on Dummy ; It Alio Helps to 
Teach War Safety 



Vv\X- 

RESPIRATOR FOR GAS VICTIMS 
USED IN WAR TRAINING 

Preparation for safety in time of war is 
being taught by several European gov- 
ernments. The latest device for preserv- 
ing human life against the effects of poi- 
son gas C an artificial respirator exhibited 
by th e Belgian Civil Union. The res^ ira- 
tor is intended for treating civilians and 
soldiers stricken by gas that an enemy air 
squadron might release over a city, Its 
use,, lor the present, is confined to one 
victim at the time. ( 



schools are the ^dumb- 
est" of all because they 
are controlled by mob ac- 
tion. The most intelligent 
lisli found by this observ- 
er arc the cichlids, found 
in South America, Africa, 
Madagascar and India. 
They range in size from 
dwarfs of one inch to 
those up to eight and ten 
inches, take care of their 
voting, teach them to 
swim, wash them* feed 
them, put them to bed at 
sundown and make them 
get up in the morning tor 
breakfast. In captivity, at 
least, these fish arc strict- 
ly monogamous and wid- 
ows and widowers are 
faithful to their departed 
mates. As the babies begin to swim the 
parents in pantomime warn them against 
the dangerous animals and plants and the 
glass in the tank. The young are put to 
bed shortly before nightfall. By turning 
nn lights at a certain time and turning 
them off at a designated time each day, 
the parents soon learned the schedule and 
gathered their young for bed about half 
an hi mr before "taps." 



FLEXIBLE SHAFT ON OIL DRAIN 
[[q ^ IS AID TO AUTO 1ST 
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,y FISH HAVE POWER TO REASON 
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BUT ARE "DUMB" IN SCHOOL 
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If you want to find a smart fish, don't 
look for it in school. Fish have an ability 
to reason and to cope with changing en- 
vironment and certain species, particular- 
ly those that do not go in schools, have a 
well-regulated family life, like the bird*. 
This is the conclusion of ]\Irs* Horst von 
derGoltz, New York aquanst, WffcT Fas 



given filffr TTUHlIgCnfe tests and observed 
them for many years. She says she never 
has found any fish without some degree of 
adaptability and all have a certain degree 
of intelligence nr ability to learn by expe- 
rience and to change an established habit 
in order to cope with a new situation. 
Some even are able to teach this acquired 
knowledge to others. Fjsh that travel in 
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Made to fit any automobile, a device for 
draining the oil from the crankcase with- 
out getting under the car is equipped with 
a flexible handle. No matter where the 




regular oil plug may be located, the flex- 
ible shaft permits location of the handle 
within easy reach, All exposed parts arc 

plated with a rustproof finish. 
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DiaininE the Crankcase Is 
WMch May Be Attached 
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Aerial Battleship Carries Guns and Bombs 
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Left, Aiming ArlLlUty Pie^e from PLltlirV Gum Pit; 
Right, Top, D*im»n stratum; iht Silt; ; RigSi!. fl attom. 
View of Gun anil Oni Giant Pro pcllcr 



giant era ft is capable of 13J miles per hour 
and large fuel tanks give it a maximum 
range of 1,300 sea miles. T h c wing span 
is ninety-seven feet, its length is seventy 
feet and it stands about twenty-nine feet 
High. The quick-firing gun is in the bow 
cockpit, which also is armed with a ma- 
chine gun and Inrun b-relensc controls. The 
big ship is regarded as the most formid- 
able aerial fighter ever constructed. 


RADIO “BEAM” DIRECTS PLANES 



ACROSS ENGLISH CHANNEL 



Air liners living “blind” between Lon- 
don and Paris are being guided by a wire- 
less beam emanating at Croydon and Le 
B ourget fiel ds. A "ptfoT itmF isltble to reach 
hil“ (lestination in fog or bad weather 
merely by keeping his craft nit die beam 
sent from the radio lower. When the pilot 



is on his course, a white horizontal line 
appears on a black background in an in- 
strument in the cockpit. When off the 
course, the line separates into two thin 
white lines, the thickness of which in tit- 
rates the 1 side on which the course hes. 
This beacon is expected to have a range 
of lfX) miles from Croydon and a similar 
one at Le Bn urge t throws a beam to a 
point on the French coast. Pi lifts fly down 
the latter beam and pick up the former to 
continue on their course. The radio sig- 
nals do not replace, but augment the pres- 
ent direct ionlinding system. 
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TCuhs of l lie grizzly bear may weigh less 
than one pound at birth, although the 
mother tips the scales at 500 to 1,01)0 times 
that fhuch* A 

yd C aJL^Ajl :h*A 
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Armed with a gun capable uf firing one- 
and-niie *half potijui shell, the first aerial 
battleship has been launched in England. 
It is the largest flying boat in the Koval 
Air Force, One hundred rounds per mi ti- 
me may be fired by die artillery piece, the 
first ever installed in a flying boat. The 











> P O P V L * R MECHANICS 
JO L^Cti'^L' . WC-V >*u vwy 
RAIL CROSSING GATES LIGHTED or nuclei of heavy or double-weight hy- 
TO PREVENT ACCIDENTS drffgen, called (teutons, to whirl about in 

a vacuum. Twice during each circular trip 



Top, Illuniiriiifct! Croning Gat« in Upright Position; 
Bottom, Blocking tile Highway 



Complete illumination, instead of a sin- 
gle signal lamp, is being used on railway 
crossing gates in Germany to prevent ac- 
cidents, A searchlight illuminates the en- 
tire length of the gate so that it rcsenv 
hies a bar of light when let down across 
the highway. In addition, light is directed 
upon the roadway directly in the path of 
oncoming vehicles, This method of illu- 
mination has been found to give motorist- 
full warning in all kinds of weather, 
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the demons were fed more electrical en- 
ergy until they were stepped up to the 
almost unbelievable speed of 3,QOO,(X)I) 
volts* Then these atomic bullets were al- 
lowed to bombard targets of platinum, 
brass, wax and other chemicals. Atomic 
disaster resulted from the collision be- 
tween the deuton bullets and the target 
atom hearts. The fragments of the atomic 
explosions dying out were caught and 
measured and the measurements told the 
physicists the story of the atomic disaster. 
One kind of fragments fiy out with a 
speed of 5 t 400 t (XKl volts, and as this is 
much more than the speed of the deuton 
bullets, small amounts of highly concen- 
trated energy must have been released. 
The scientists have concluded that the 
deuton bullet is broken up and energy re- 
leased when it strikes the target* Scoring 
a bull's-eye is difficult, however, the best 
score being about two direct hits for every 
10,000,000 atomic bullets bombarding the 
target. The process is so inefficient that 
it is only detected by very delicate instru- 
ments and as yet cannot he thought of as 
a commercial source of useful energy. 

c/4*tf — . — 



COIN-1N-THE-SLOT TYPEWRITER 
HANDY FOR PUBLIC 



Any standard make typewriter may be 
converted to public use by means of a 
coin box which unlocks the machine for 



Placing Coin 
Unlock 
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SECRETS OF MATTER REVEALED 
i BY SMASHING ATOMS 

Smashing of atoms has revealed many 
secrets about the hidden energy of the 
building blocks of matter that may some 
day serve as power in a super-machine age 
civilization, Some of the recent ad vane- 
were disclosed a short time ago by Dr. 
Ernest La ver uh c.e r .-. nn - American pjiyiieLs t , 
wlio collaborated with other scientists at 
the University of Califo rnia In this work^ 
The whifligTg atom -gun invented by these 
modern alchemists has fired the most en- 
ergetic atomic projectiles ever product ! 
by art ill dal means. They forced the hearts 

. — . / . .1* - ra _ . ,n_ . r ft - 
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tlfirj^ rffihitdidwhen a ten^c^t piece i/itt- 
« i serted, The tuTiing’device may be 
1C tn give longer or shorter service 

The box is fastened by screws to the sid 
* of the typewriter and by a connecting 1 :i 
to the key lever lock of the machine. 
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FISH WHICH NEVER GROW UP 



Fish that never grow up have been 
by Hr, William Beebe, deep-sea naturalist. 
They ^nr~rtrY IhaTW uf a small deep-sea’ 
species. The females reach a length 
H from two and one-third to ten and nne- 
rv^l^Llf inches and are normally developed' 
“>The males range from one and one-quar- 



,ter to otic and three-quarters inches 
length, and are of such generally 
til re appcafance that specimens hereto- 

fine dredged up had been judged to hey^Gaihorinj Crop on Mushroom Farm tn AbAnda-nqd , 
post- larval creatures. However, it has Mine: plater Gmmh I» Claimed 

l.i'vn found iliat these lit lie fish despitfr* MUSHROOM FARM IN OLD MINE 
their looks, are mature and as fully grown— IS PROFlTABLE HOBBY 
as tnqv ever will become. * vjJS.fi * 

Cc VHL-h i A.t , — } * *- Mushroom farming in an abandoned' ... i 



HOLDER FOR EMERY DRESSER 
ASSURES BEST KE^UJ-TS 

To gel tftrbes 



mine, started as a nuuuy, uiu uten**— — 
developed into a profitable business by an 
Ohio, man. By gathering bis first crop in 
seven weeks after starting, this farmer 
has speeded up mushroom growth consid- 
erably. fn four months, 14,000 pounds of 
mushrooms were picked from beds 500 
feet underground. Two hundred pounds 
per day may he delivered to the market, 



hobby, has been 



get merest 
o u t o i e tn e r y 
w heels, they 
should he kept 
dressed true. T wo 
dresser holders are 
on the market, one 
made w ith a long 
base and the other 
Both styles are ar- 



a square base. 

ranged with holt slots for attaching to the 
table nr other place on the main machine, 
The tops of the upright projections of the 
holder, where the dresser handle comes in 
contact, are designer'! Y-shaped to accom- 
modate Huntington handles or to take or- 
dinary round shanks. The tops can be 
altered to suit any special type of dresser 
handle. The design brings the center of 
ordinary dresser cutters slightly more 
than three inches above the surface of the 
table. The dresser holders are for use on 



TUBE EJECTS ASPIRIN TABLETS 
ONE AT THE TIME (_> /£ /, 

One aspirin tablet at the time is dis 
pen sed by a tube fitted with an ejector 
spring. The dispenser bolds twelve tab- 
lets. To remove a tablet, the user presses 
his thumb against the barrel of the tube 
in :m upward movement, causing the hall 
[up to roll over and deliver the tali 
which i 



many kinds of common and special grind- 
ing machines having tables, fiat surfaces 
or suitable places for attachment. 



C.In the days of the Roman Csesars, the 
Emperor Augustus set a limit of 68 feet 
for the height of buildings. * 



How 



Tablet Disytnaer Works 
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TF you live in l he northern 
half of the United Slates 
and have been fortunate, you 
stepped outside some night 
and saw painted oti the dark 
sky a moving:, colorful spec- 
tacle of such sheer beauty as 
to take your breath away. 

Bright fights with draperies 
of a greenish hue, perhaps bordered with 
red at the bottom, danced and flickered 
before your eyes, changing in form ns 
though blown by the winds. Vgnui you 
may have observed crowns of blue rays, 
arches and oilier fantastic effects, waver- 
ing and shim meting as though manipu- 
lated by a master at the control board of 
a giant color organ. 

When Mother Nature sets nut to put on 
a show, she outdoes the wildest dreams of 
the theatrical impresario, and she is at her 
best when painting the heavens with the 
northern lights. To the casual observer 
the polar lights represent a beautiful nat- 
ural phenomenon which, once seen, can 
never be forgotten. It you want to send 



Above, AdfSrAl Curtatrt with 
Clearly [Defined Ray SlTUC- 
lure: in Cue It, Seciion 3 n 
Northern Norway Where 
Lights Are Often Seen 

forgotten. To the sci- 
entist, however, the po- 
lar lights have offered 
one of the greatest 
mysteries of our uni- 
verse, and for many 
centuries men have 
been studying this 
phenomenon, b eli ey- 
ing the solution of the riddle might offer 
the key to many other mysteries of nature, 



ftX.AdX'iL' 'L ^ 



a telegram, and tile tights are 
“turned on/' vnu may find the 
wires “dead/ Or if you want to 
play the radio, the lights may of- 
fer the bugaboo of static. Other- 
wise. you have probably consid- 
ered the aurora borealis as a 
rather fantastic and unreal mani- 
festation of some force of nature 
to be enjoyed when seen and then 
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Bit by hil, fact- have 
been unearthed ahmU the 
hurt hem lights and their 
cause until tuday n*trf> 
p 1i y s i c i at s belie v c l h e 
cause ha- been f>nind. 
Many o t the manifest <v 
lions and effects are still 
not thoroughly un der- 
ail »>tl, 1 ait much | itolT', •■ 
has also been made here. 
As early as the begin- 
ning of the century, the 
N nrwpgian explorer, 
IhTkelaud, put forth an 

explanation id the polar 
lights which is still fun- 
damentally r eeo g n t / ed. 
He observed a striking 
concurrence in the fre- 
quency of three quite dif- 
ferent natural pin nome- 
ua — miti spots the mag- 
netic disturbances in the 
polar districts and the 
n o rthern lights. He 
formed the theory that 



electric particles, or electrons, are precipi- 
tated by the sun spots into space in itti- 



Abuvc, M-lkritf Phut '.rtf fflttha of Aurora Bcrcallli : Lett, 
Diagram Sowing Comparative Hcigha above Earth of 
PoJilr lairpHa 

rtietise numbers. They pemt rated inter- 
planetary space and part of them reached 
the magnetic held nf the earth anti were 
attracted by the pole*. Emertttg the up- 
per layers id the atmosphere, the electron* 
caused the gas molecules \>> shine. 

Somewhat later another research man 
was able to ascertain the path ot the elec- 
trons through the magnetic held of the 
earth by calculations, and then to demon- 
-tntr his findings with model*. Still more 
recently, another scientist checked on 
these reckonings by casting artificially 
produced electrons into the magnetic field 
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Photograph of the Auroral Drapery Which Slowly 
Shape as if Blown About by the Wind 

of a small model of the earth. Theory and 
demonstration concurred exactly, 

During the past year, Norway and Ger- 
many have participated tti an international 
polar year during which eminent scien- 
tists have studied the entire scope of 
northern lights research and all questions 
pertaining to it, Germany has made it her 
special task to investi- 
gate the connection be- 
tween the lights* sun 
spots and radio disturb- 
ances. Last winter* mu- 
tton pictures were made 
of the lights and fur the 
first time the various 
vaults and draperies were 
photographed hi their 
natural colors. 

One experiment con- 
sisted in making simulta- 
neous pictures of the 
lights from two stations 
some distance a p a r t. 

From their divergent po- 
sitions to the si firs, which 
were also photographed, 



possible to compute 
at which the lights 
The lights, it was deter- 
manifest themselves at 
heights ranging front about forty 
miles up to more than 6011 miles 
above the earth. 

The polar lights* like the light 
from the sun, can he dissected in 
a chromatic spectrum, the char- 
acteristic lines of the spectrum 
revealing the elements. This test 
shown that at the immense 
height of more than 600 miles, 
there is not only oxygen hut also 
the heavier nitrogen which forms 
more than eighty per cent of the 
air we breathe* The spectrograph- 
tc Investigations have been proved 
conclusively recently bv means of 
filter- photographs. 

In this connection. Professor 
Harlow Shapley ( director of the 
Harvard college observatory, re- 
cently announced that be had 
found that the composition of die 
sun's corona, likewise a major 
mystery* consists, in part at least, 
of oxygen in a high state of ex- 
citation. i his discovery may mean much 
in future investigation and research be- 
cause, for the first time since the spectra 
of the corona in eclipses of the sun were 
observed by astronomers more than sixty 
years ago, science now has a definite clue 
of what the corona is made, and inciden- 
tally, of what goes on there in the heat of 



Two Photographs of ihc Auroral Curtain in Which the Rays Move Rapidly, 
the Dark Section* Running Rhythmically across the Drapery 
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Photograph of Auroral Ray*; These Lights Are of Many Sliapti 
and They Arc in Continuous Movement 





the outer atmosphere of the sun. 

Three of the strongest lines of 
the sun’s corona have been iden- 
tified as being due to neutral oxy- 
gen atoms in, the high solar at- 
mosphere p these atoms being in a 
peculiar state of excitation. 

The mysterious radiations of 
the sun's corona have been at- 
tributed for years to a hypothet- 
ical element, “coronium," much as 
the light of the distant nebula? 
was long attributed to a hypo- 
thetical element, “nehulium." A 
few years ago the riddle of neb- 
u hum was solved when it was 
found that highly ionized oxygen 
and nitrogen were responsible for 
the radiations. In the same way. 
the queer light of the aurora has 
been found to be due to the ion- 
ized oxygen* Oxygen is described 
as “ionized" when one or more 
outer electrons are stripped from 
the oxygen atom. The identifica- 
tion of the oxygen lines, it is ex- 
pected, will lead, before very long, 
to identifying the other lines in 
the corona. 

The researches being conducted 
at present on the height and fluctuations 
of the Heaviside layer of atmosphere, some 
fifty or sixty miles above the earth, are 
expected tn be important to radio. This 
layer is blamed for much of the fading in 
receiving sets and it is believed that the 



hack hut pass through and are lost. This 
and other questions involving radio arc 
being studied in connection with polar- 
lights phenomena. Most scientists are 
agreed that the appearance of an aurora 
is closely connected with something that 
happens on the sun and have decided that 
what is seen on the 
earth is therefore mere- 
a redox action* 

Tn any event, astron- 
omers are agreed that 
when the aurora is thor- 
oughly underst nod, they 
will have the key to 
ma n y a c o s in i c riddle. 
To you. the aurora bo- 
realis may he an awe- 
inspiring spectacle to he 
viewed and forgotten, 
hut to men of science it 
r e p r e s e n t s t he portal 
behind whose dancing 
lights may lay hidden 
the solution to age-old 
mysteries. 



radio waves, upon reaching it, are not cast 




Lett, Picture of A Narrow Yellow-Green Auroral Band; Right. Boat! Band 
with Many Folds flanging from Shy Like A Shining Green Curtain 
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Muped Bow pi Si *arosh[p Bcihg; Remodeled to Inereaii: Its Speed ; the Veiid'i Si. re Alto Is Hdaitf En- 
larjiEd. Thi-i Wn-rk ts Another Move in the Baltic (ot Speed Supremacy Amiint' Passenger Craft 

SHIP REBUILT TO BOOST SPEED nineteen and one-halt knots. This work 
IN PASSENGER SERVICE * s another move iti the trend to faster 

ocean-steamship service. The vessels are 
Four 1iners _of the Hamburg- Am erican being enlarged and their hows changed to 

]ine_are being 1 reconstructed :li the Ham- another shape* The liners are o f the *‘Al- 

Lurg shipyard to increase their speed to hert Ballin’' class. 
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CAR BODY WARMED OR COOLED 
£ BY DOUBLE DASHBOARD 

Serving- the double purpose o! wanning 



the interior of the automobile ill winter 
or cooling it tn 



summer, a double 
ash board is a 
of a Brlt- 
-made car. Two 
castings, be- 
tween which is an 
space, form an 
insulating parti- 
lion between the 
body and the cti- 
gine. At the to > 
of this air duct is a 
and at the 

CtTh^f/iL 

9 LW 



dap- type ve t ^ M - jfri1 ' 
\& slot 



under the floor boards. If the ventilator 
is opened in warm weather, cold air flows 
into the duct, keeping heat and fumes 
away from the interior of the car* In cold 
weather, the ventilator Es dosed, causing 
the imprisoned air to become heated by 
the engine. This heat is transmitted grad- 
ually to the interior of the car. 
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DEVELOPER FOR SMALL FILMS ' 
MAKES ENLARGING EASY 



Enlarging of small films without bring- 
ing the grain into such prominence that 
the picture loses its sharpness is made 
possible by a new developer. Any film de- 
veloped with this product may be en- 
larged to as large 
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say from one-bygone and 
otic-half inches to sc veri- 
ly y-Uv el ve feet, T has, 
from small negatives, en- 
lar g e ni cuts as large as 
desired can Vie obtained, 
enabling the commercial 
photographer tr. make 
pictures of persons in full 
natural size. The devel- 
oper may also lie used 
repeatedly and requires 
no dilution. , 

ei r ?0 

DOUBLE SPROCKET 
FOR BICYCLE 
AIDS RIDER 



Much of the work con- 
nected with riding a bi- 
cycle up a hill or along 
level ground at high 
^ speed may he eliminated 
by a new double-gear at- 
tachment, Two sprock- 
ets, one large and the 
other small, are operated 
one at a time bv the rid- 








, SHIFTING DEVICE 
COUT ROLLED BV RIMR'S 
HELL GIVES EITHER , 
' HfGM OR LOW SPEED J 






er's feet on the pedals. A clutch control 
shi/ts the gear from low to high or hack. 
Separate chains are used for each side of 
the double sprocket. Coasting and brak- 
ing are possible in the conventional inan- 
L rter at either speed* The attachment may 
J lie installed on new or rebuilt bicycles in 
a few minutes, A variety of gear ratios is 
possible, the smaller the low gear the eas- 
1*' ier it will be for the cvclist to climb hills. 



AUTO TRUNK OPENS INSIDE CAR 
BY LIFTING BAt^Kf CUSHION 

featured by 

one 1 vmmp Jim pmohile tiia t i u fa c l u re r 
is through the inside of the car. By lift- 
ing the hinged hack cushion of the rear 
seat, passengers may remove from the 
trunk any article while the car Is in mo- 
tion. The trunk on this car, a Renault, is 
equipped with suitcases which lit stiuglv. 

c/trf 



GIANT AND PYGMY MUMMIES 
OF OLD MEXICO FOUND 



Two Views (Jl Double- iip r *c ket Bicycle; Af nngtijuem 
Civ« Effect of Gear Chang 

. .■*# * 
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Z ' :z Mummies of giants and pygmies who 
utuv roamed Mexico have been found in 
northern Sonora, Some of the mummies 
^ u on more than seven feet long and 
^ lir a d formations indicating that they he-" 
h'iiged to the Mongoloid race. Emhrotd- 
,j ered -yin hi Is on the mummy clothes, 1 1 i e ^ 
* u-r 'Hi' shell ornaments and the strata ot 
i ! : ; ■ t under which they were found lend to 
. . Vffuiv lhaf- fch'<? ^icrfplu probably ^mt edited 
tlie Mayatis, Beside the giant mummies 
were those of a pygmy race, as well 
those of a n 
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Alkaline ink protects papee 

FROM EARLY 1 DETERIORATION 

W L. 



Scientists ov tlie Wttell ' S 
of standards have develops 
mk lhal hss IfttTe, if any, deteriorating ef- 
fect on paper. Ammonia replaces the acid 
used in other inks. The experts inked pa- 
pers amt subjected them to accelerated 
aging by the application of heat. If ordi- 
nary ink was used, the heat treatment re- 
sulted in rapid cm hr it Element of the paper 
and folding endurance was decreased by 
as much as fifty per cent. Alkaline- inked 
paper passed the .heat test success full v, f 



tares bureau 



FLASHLIGHT TOP FOR POIWTE 
AIDS BLACKBOARD TALKER 



xa mining Contents of Purse by MtJinr ■ ! Midget 
X'Kfvy Machine Which Is Easily Portable 



Lighted pointers to aid the lecturer and 
blackboard demonstrator have been devel- 
oped by Westingliouse engineers* By plac- 
ing a spot of light at the center of interest 
of a diagram or drawing, the speaker tsj 
able to focus attention of his audience at 
line desired point* When used with a cof^ 
orcd-Iight tip. the pointer aids in lantern- 
slide talks. The pointer is easily made antJL 
may lie built by anyone* It is entirely 
self-contained, consisting of a standard 
flashlight, a sectional steel fishing roil and 



^ MIDGET PROJECTOR OF X-RAYS 
^ . HAS MANY USES 



So small that it may be carried without 
difficulty, a midget X-rav machine has 
been produced by t he General Elec tric 
X-Ray c orporation. I* B* Wantz designed 
the "portable projector, which has a wide 
variety of uses, even one so prosaic as to 
examine the content^ of a purse without 
opening it. The machine is said to he the 
smallest of its kind in-tlfa United States. 



metal as hard as a diamond 

SCARS EMERY WHEEL* / f V I 



After six years of experiments, a Sail 
Francisco metallurgist has evolved a met- 
at within one -tenth oi the hardness of a 
diamond and sixty-four times harder awLc 
mbre resistant to abrasion than the : t ird-T 
ist carbon steel. Its cost of production is 
said to be so low that it can be used widg-l 
Ty in commercial fields. An electric fur-,* 
Inace which produces 20,000 degrees Fah-^ 
renheit is used to turn out the metaS^ 
known as “Durox S-202' The metal not 
pnly resists this terrific heat which causes r 
most metals to vanish completely in a puff 
if smoke, but refuses to melt into liquid..* 
Jprm at all. Pieces of ordinary steel treat- 
ed with it will cut scars in an emery wh ■ h 



CS txnic pygiuies^of Africa do not know 
how to kindle fire and depend on borrow- 
ing lire when a hearth-fire goes out. 







“Dream Auto” Produced 



Above, Rod Li hr Mown at- rets.? 
NumfterH on the Speedometer 
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Top, Showr'jrii; Modern list ic Steel- Pr amt Chairs* ; fiqUem, 
Left, Pknty of Room up Front; Bottom, Ei^bt-, Rear 
View- dl Car; Note Attractive Streamlining 
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Scene Depicting Co- 
lumbus on the "Santa 
Maria"; the Object gp 
1 be Gunwale Is a 
Smalt Cannon 



Q AN NON flashes anti battle lanterns 
gleam upon white sails and cutlass 
blades, anti upon a short man i n blue and 
scarlet, a truculent figure, a face taut in 
desperate determination. From the open 
mouth, a cupped hand hurls across the 
waves the defiant cry, “We have not yet 
begun to fight !" Pitching deck, tattered 
rigging, wounded seamen, dominated by a 
dauntless figure and face — John Paul 
Jones, aboard bis frigate ''Bon Homme 
Richard," 

A great moment, depicted in lifelike fig- 
ures. amid a vivid setting, inclosed in a 
sort of box perhaps two feet by three. 
Hooded with light, faced with a gilded 
frame, A scene from a puppet tli eater? 
But it is neither wooden, nor theatrical. 
This picturing of the most famous sea 
fight and fighter in American history 
glows with a warm reality that art does 
not always attain, Tt resembles both paint- 
ing anti sculpture, yet is neither, ft is be- 
yond taxidermy. 



It is virtually a new form of art, 
yet with aspects that partake of sci- 
"miniature group/ 1 This par- 
ticular one has especial interest now, 
for It is the latest addition to Presi- 
L>. Roosevelt'* fatuous 
of ship models, naval pic- 



Onc of Franklin * Group 
of Figures; Note How 
Each Stands Out in Bald 
Relief from the Back- 
ground Like a Tiny Statue 



lures and relics, in the foremost Ameri- 
can home, the White House. Already such 
groups have won places in dwellings of 
prominent Americans, and in great mu- 
seums. This summer hundreds of thou- 
sands of people have viewed a striking 
series of five, exhibited at the Chicago 
World's Fair, to show the part played by 
the geological survey in developing vari- 
ous American industries. 

A wide range of subjects is covered by 
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Dwigju Franklin, Exponitiit t,E 
n PJ-vw Art, »t Work m His 
StUEfio on the Fipmrcs for a 
Nathnn Hale Grmirr tnr Museum 
of City of N<fw York 



Kach Figure Deputed 
Is HiMoiiicfllly Alllj 
rate, am! Thiii Involves 
MulIi Preliminary Re- 
search Work 



the 111 inintxtro figures and groups, of which 
nearly two hundred have enme from the 
creative brain and lingers of Dwight 
Franklin,/ the first exponent of the new 
form. M/a example has harp followed by 
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Booth Tarkitigton, at Ogunquit. Marne, 
contains a gorgeously swaggering figure 
beneath a Jolly Roger, Blackboard bury- 
ing his treasure ornaments, a Hollywood 
home and ho has made two Long John 
Silvers. Many figures Mr, Franklin ha? 
evoked from the past: Francois Villon, 
Robert Emmet, Theodore Rouse velt + each 
with a romantic yet historical llatr. That 
comes in part from the painstaking re- 
search and careful workmanship that pre- 
cede each piece of work. 

Recently, he was working at a figure of 
General Custer, to he the center of a group 
showing the famous last stand against sur- 
rounding Indians. He had modeled from 
wax, roughly, the debonair "white chief 
with vellow hair" whose storv every Amor- 



Above, Figure of Paul 

i QTies dti ,L Bon Htifnfne 
Lichard": Kir hi, Pirate 
Figure 



Above Is a Group of 
Pirates Who Are Get- 
ting: Ready to Bury 
Their Treasure 



accuracy and fidelity* His art lias been 
sometimes described as glorified taxider- 
my, It is more than that, although he 
started twenty years ago as a young taxi- 
dermist at the American Museum of Nat- 



ural History* He was always experiment- 
ing with now materials, finding some new 
way to build a lifelike figure* Since then 
he has developed a specialty that has 
opened new possibilities* 

Many new American homes have root fit- 
ly acquired figures or groups by Dwight 
Franklin. Some are portraits , lifelike busts 
or full-length figures of some dear one, liv- 
ing or dead. Others are characters of his- 
tory nr literature* Some of hi? best known 
figures, that especially enthuse his youth- 



ful admirers, are pirates. The library of 
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lean boy learns* Then he began to glue 
cotton along the sides of the legs in dabs 
like fringes, 

"Then you re going to show him in 
buckskin ?" be was asked, 

“Buckskin to the waist, blue above," re- 
plied Mr. Franklin* “That's what Custer 
wore. So his widow told me, just before 
she cited last April And the six-shooter 
that I show him holding poised—” 

He opened a box at his feet. 

"Here it is," he said. w And here's the 
old black bolster aL his belt." 

"When I get an idea for a group," Mr, 
Franklin continued, "the first thing I have 
to do is, usually, a lot of research, even 
for the modern themes* I always look for 
new sources of information, preferably 
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RUBBER SPONGE FITS ON HOSE 
FOR WASHING AUTO 



her are vulcanized 
to get her in t o a 
block somewhat 
larger than the 
hand. Into the 
cent c r o f t It i s 
block a hollow 
stem projects for 



wheels, exposed bumpers fenders, head- 
lights and spare tire. One model of the 
ear ot the future differed from it by hav- 
ing the windshield inclined at an angle of 
forty-five degrees, the top rounded front 
and rear, and a general smoothing of lint:.-. 
In the other model of the future, the 
whole upper was rounded, blunt in front 
and tapered at the rear so it resembled a 
section from it thick airplane wing, w it Ei 
wheels inclosed in the body. At a speed of 
sixty miles per hour it was fun ltd that air 
resistance devoured twenty-seven horse- 
power for a 1922 sedan* twenty-six horse- 
power for a 1928 sedan, eighteen for a 1 933 
model, and eight and six horsepower for 
the two streamlined models, Some of the 
improvement was due to a reduction of 
frontal area, rather than improvement in 
aerodynamic design. At forty-eight miles 
per hour the power consumption due to 
air resistance is only one- half of that at 
sixty miles per hour, while at seventy-six 
miles per hour it is doubled. As a result 
of the tests, it was predicted that if (he 
1933 car were shorn of bumpers, head- 
lights and spare tire, and fitted with a 
sloping windshield and round top, it would 
consume ten horsepower less at sixty 
miles per hour, and about twenty horse- 
power less at seventy miles per hour. The 
aerofoil type, ti< represented in the com- 
pletely streamlined car, would offer im- 
provement in performance at very high 
speeds, hut a body of this shape at high 
speeds would produce a lifting force. 



Made of porous rubber, a self-watering 
sponge has been produced for washing the 

automobile. Three 
pieces of the rub- 



attachment to any garden hose and for 
supplying water to the sponge. Since the 
water works from within, the sponge is 
self-cleaning. It is supplied in several sizes. 
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Surveyors nrv Signal To’w'er to Establish Fixed Points 
from Which Detailed Suiveying Can Be Done 



HIGH TOWER AIDS SURVEYORS 
IN TRIANGULATION WORK 

One of the greatest single surveying 
projects in l he history of the country is 
being launched by the coast and geodetic 
£ u r v ey~ a l flip r<>T|m i st" m ThC^Adefal Ttftf ef 
administration. Survey parties arc at work 
i ii every state collecting dam which must 
be on hand before construction .or other 
development projects cdiTpruceeil. One of 
the ready-made aids to some of the sur- 
veyors is (his 116-foot signal tower used 
in triangulation work which results in a 
framework of established points from 
winch the detail surveying can be done. 



LEATHERLIKE RUBBER GALOSH 



const ru 

the overshoes a new appeal. The latest 
models accurately simulate lizard, shark 
skin anti other leathers. 









e Built at Home 



Roman House 

. dl Q 5TlL 



it y . The modern idea of 
putting a house on a pivot and 
turning it toward the sunlight 
was anticipated by the Romans 
ill that they provided more than 
one dining room, so that one al- 
ways would get sunlight. The 
Roman house was a self-con- 
' ta inert unit, with all the act ni- 
fties inside the building's walls. 
\T he garden was in a court. So 
^Jitth? did the exterior Tount that 
there were shops at the front 
for rent to merchants. The ttiu- 
F Vsetim plans list all materials nec- 
-.iry for constructing the nmd- 
• els as well as complete directions 



3"" for assembling and furnishing 
Designed in cardboard, the mod- 



Top. Bi4tlrtin(t Model 
□ f an Old fie man 
House ; Bottom, Coni' 
pitted Structure; Mod- 
el: t» Aascmbted tram 
Prepared Materials 



l it t rod it r i ng a new <48 
idea in public education, 
the University of Penn- 
sylvania muse i! m has H g 

constructed a model of 
an ancient Roman house W 
and prepared plans from • - ■ 
which anyone may build 
the model in their own 
home, Instead of visiting the museum to 
inspect the model, the individual may take 
a personal hand in the building amt dec- 
oration of the home, such as the wealthy 
Pompeiians lived in before Vesuvius buried 



el contains nineteen rooms drawn to a 
scale of three-eighths inch to one toot. 






STREAMLINING CUTS FUEL COST 
^ OF MODERN AUTOMOBILES 




As a result of streamlining, the automo- 
bile of 1933 consumes thirty per cent less 
r power in overcoming air resistance than 
£*iu predecessor of 1923. This has been 
shown by tests with model cars at the 
urcaii of standards, but it was also shovy 



that the air resistance of the 1933 car is 
more than twice that of a completely 
streamlined auto of the same frontal area. 
Models ranging from one-quarter to onc- 
lifteenth actual size were used in wind- 
tunnel tests at air speeds from thirteen to 
seventy miles per hour. The 1933 car was 
a composite rather than a duplicate of any 
actual make. It was equipped with disk 
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t h e r e. A in in i el t u re 
m r « s 1 1 p 3^ m lift 1 ill ,i n it 
tii arch of wooden -rd- 
diers. There must he 
coni|Mis it inn* a n d a L o p 
v in ii h a s is + In i ■ v r y 
o 1 1 p „ ! In: i 1 1 ! v r t ■ j t must 
f 1 > c u ' i hi one high spot 
• like Jongs' fighting 

iaf( , I he w In i]v irriniji 
is planned for that, even 
t he light i tip, \V at eh ! " 

lie re a Li Ill'll a hand 
over the top nt the min- 
iature proscenium- 



Ttip, Henry Hudson and a Group 1 on the ''Half-Moon"; Bottom, White House 
Oval Room Whkh Contain* President Ruiieveli'a Ship Prints 



y e I T o vv. G r e e n a hi nc \v 1 mid be 
ghastly, yellow alone would he a 
hit flat* Together, they arc just 
right* Lighting means so much to 
a group-* that I hare had tn be- 
come an amateur electrician, I 
must know how I'll light a group 
before I gel too tar along with it. 
Lighting is highly important in 
treating the "high spot,* the rtm- 



first-hand : h nil rone like 
I ’u uteris v iil m w, vv ho 
knew flic man, nr saw 
the event. Then photo- 
graph-, if possible ; oth- 
er pi cl u re-, paintings. 
I've got quite a library 
of books on costumes 
ami uniforms* 

) nee I know my cen- 
tral figure 1 - com uhk- and 
background* the next 
-tep I> more difficult. I 
plat i the scene that I am 
go Eng to c r e a to* I’ li a i 
means more 1 ha n -imply 
deciding that I’ll have it 
cannon here and a sail 



scene and clicked off a switch. Instantly, 
the lighting changed* t lie clear strength of 
the great sea- fighter’s face dulled. The 
whole group became much less vivid* less 
forceful, 

J 'l turned off the green light;* Mr. 
Franklin explained, “There are two elec- 
tric lamps up in the top, one green, one 

i 

* 



ter of interest. To that high spot, all elsg 
must be tributary* Everything must taper 
off from it. So it is a constant sniggle to 
eliminate unnecessary detail, and some- 
times, to blur subsidiary figures. Even in- 
animate objects should not always be., 
highly finished. T spend a lot of time mak- 
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TOY BALLOON WATERS PLANTS 
SHIPPED ACROSS COUNTRY 
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iti. and what we see, Professor Haldane 
In Ip depends as much on the peculiar 
reactions of the eye to external stimuli as 
on the stimuli themselves. Newton as- 
sumed that the color of any light depend- 
ed solely oti its rcfrangibility or wave- 
length. Professor Haldane has shown that 
he can make light which, by the laws of 
physics, ought to he yellow, turn blue, 
white or green or ally other color, merely 
by changing the whole of its background, 
A small area of a white screen lit by a 
daylight lamp appeared blue when viewed 
through a hole in another screen lit by a 
yellow lamp, and green when the front 
screen was lit hy a reel lamp, After a few 
moments the front screen appeared while, 
although still lit up by the red lamp. It is 
necessary for an object to he given the 
eye's whole attention if its “true" color is 
to he determined, the scientist explained. 



NON-SPATTER LUBRICATING OIL 
~ ,, CLINGS TO BEARINGS 

C/4s 



Prb« Flower Ready for Shipping; Note Toy Balloon 
for Supplying Water in Transit 



As a means of getting priste flowers to 
distant horticultural shows in first-class 
condition, a North Carolina grower has 
devised a method of inserting the stein in 
a toy balloon w ith a supply of water. The 
neck of the balloon is tied around the stem 



i i 

By means m a new molecular treatment* 
all grades of mineral-oil lubricants may he 
converted into non-spatter oils with a 
film strength forty to sixty- live per cent 
stronger. The treatment rearranges the 
molecules of the oil without changing the 
chemical content. The result is a closer 
horn! between the molecules. The treated 
oils cling close to the bearing surface. 



OF THE THINGS YOU SEE, 
DEPENDS PAaTL^ ON EYES 

blackened tube, its blue appears white, 
cloud < are seen as yellowy purple turns 
pink and a beautiful sunset becomes a 
mixture of drab odors. Pro f . I. S. 
dalle, nni ffll pIiyAm1jijrj .it, chemist and 
^ osoplicrTuscs this demonstration in dins 
his theory of vision. He believes ih< 
t hues of a sunset are not 
but :i£e an illusion c/en^ed 
u rye fn' ah attempt io make the 
conform in the normal color balan 
I he held of vision. The familiar blue 



of Film Strength Teat, Showing Mineral OH Be- 
fore and After Treatment 
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Write our Bureau of Information, if 
vitu wish to know who makes or sells any 
a clear sky is m part imposed hy the eytg^ article described in this magazine; please 
alancc the brilliant yellow rays of tjte - inclose return postage, 
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Top, Might S-^ippcr Equipped 

with Tiny I- I a n h 1 1 g h I Id 
Seen A ir :> n g Lonrlor/s Lite*! 
Inventions 



Top, Berlin's Cuirtribu- 
lion to Comfort in the 
Home Is an Electric 
J i earth for Preparing 
Meat of Fish in Abom 
Seven Minutes; as Shown, 
the Hearth Ib Placed over 
the Meat in Broiler Fash- 
ion; Electric Coffeepot Is 
at Left; Both Devices 
Were Entered in Got man 
Household Exhibition 



Above, Mask with Ad- 
justable Vi sot IS £>e* 
signed to Protect the 
Motorcyclist's Face; 
Support Holds the Mash 
Steady ; Right, Alarm 
Clock In Lamp F o^m 

Has Revolving Shade 
Which Shows Correct 
Time; Alarm Ring* in 
Usual Manner; Cyclist's 

"Windshield" and the 
Clock Were Am nog In- 
vention* at Internation 
a| Exhibit in Central 
Hall T Westminster 
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Above, Household Mop Which 
Carries Disinfectant in the 
Handle Was One of Exhibits 
at C as ion Hall, London, in Re- 

C iflMhwl Else UWIte ITH Tn 

] ntercli ingcablc Mop in the 
Base; It Combines Cleanliness 
with Sanitation tn a Very Effi- 
cient Manner 
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Z^ 1 LQRIOUS -■ ymphonies i.il 
sound more beautiful than 
anything human oars have ewr 
heard await lovers of music* 



AWve. QuBrtft Cqh sitting of Violin, 
Ct lin-. Piano .wi} E:hcr*W,we Instrument* 
All Played E tc-ct ri ca lly ; Hi'Uiw. 

Pick-Up on Cello and Electric PuuiQ 



When such poems of tone tan be enjoyed 
depends on just two things — the genius of 
the composer and the ability of the- mu- 
sician. 

For inventive genius has forged ahead 
of musical genius* Instruments have been 
made available tn create tones and melo- 
dies more wonderful than any music ever 
written. The means of expression is at 
hand and stands as a challenge to com- 
posers and musicians. 

Electricity* the silent servant of man- 
kind, at last has developed a golden voice 
through the medium of instruments in 



which the sound is electrically produced. 
\s a result* the fetters have been snapped 
from the art of music. Unlimited tonal 
quality, unlimited range and unlimited 
volume are now at l lie command of the 
composer great enough to realize the pos- 
sibilities, and the musician great enough 
to interpret the new masterpieces* 

Through many centuries the piano, the 
violin and oilier string and wind instru- 
ments have been developed until they have 
been accepted ,as the ^ultimate means of 
musical exprcsSiorf*- There have hectL-uu- 
provements and changes, of course, but 
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basically they have remained the 
same for generations. Composer? 
and musicians recognized the me- 
chanical limitations, and music 
lias been written and presented 
with these limitations always in 
mind* 

Now, in the course of only a 
few years, these limitations have 
been removed as electricity's par- 
ticular contribution to- the uni- 
versal language of the staff. In 
fact, so rapidly has electricity re- 
placed the conventional reeds, 
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any 



strings and sounding boards 
that the world of music has 
been unable 10 keep abreast of 
these developments and take 
full advantage nf them. Let us 
look at some of these new in- 
struments and vision the music 
of the future. 

Virtually all of them produce 
the entire range of tone by 
means of electrical oscillations, 
or alternating currents, made 
audible by a loud speaker, dif- 
fering principally from each 
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Sinelc*Ton« ,i Trenton ium' 1 Which Can Imitate 
nstrument; Above, Strings antf M^ijner^ of Elec- 
irii: Piano; Below, Back of Electric Cel to 



other in the means of produc- 
ing the currents and the mode 
of changing the pitch of the 
notes and the volume, One of 
the first instruments to pro- 
duce electrical notes was the 
‘Vphero phone” which could 
not play chords, but produced 
one note at a time. By combin- 
ing several such instruments, 
cadi with a separate keyboard, 
but all with a common ampli- 
fier and loud speaker, the in- 
ventor was able to play elec- 
trical music. 

To free the musician of me- 
chanical manipulations. Pro- 
fessor Theremin, German in- 
ventor, made an ether- wave 
instrument with a keyboard 
suspended in the air. In this 
device the rig lit hand of the 
player became part of the elec- 
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rii^ tonality. Strings a r o A 

stretched loosely an 'I bass 
tone*, for instance,, do not die 
away fur more than a minute 
unless a special damper is used. 
To t lie loud speaker can be 
co nit ? c led n phonograph n e- 
ord i > i a violin nr cello solo and 
the pianist can accompany rids 
music, both solo and accom- 



paniment cnia n a i i n » trout tint 
speaker as a common sound. 

A year ago two r.icrrtum scien- 
tial- applied the same principle 
used in tli is piano to several 
stringed instruments, transferring 
the media nival vibrations caused 
l,i y passing the Immv over the 
strings into electrical nuts which 
were rendered through a loud 
(CuiUiliiml M page 1 j 2 A ) 
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Above, Playing Electric '‘'TrsiUofiiutn" with Ordinary Violin ; Center, ii Keyboard of a Five-Tone lh HpLtpT' 
tion M ; Below, an All- Electric Orchestra with Every Instrument Electrically Operated. DurinK a Recent 

Concert Which Was Presented in Berlin 
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L'amg; E a r p h l.' n t a tu 
Pi act its; on EljcUk PI:.' ., 
with Loud Speaker Diiu.im- . 
nected ; Atio-vf. Finders Foim 
Pari oi Circuit in On* In- 
Bfruincnl 
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iricaJ circuit to control pitch, the move- 
ment of this haticl altering the capacity of 
oscillators* One drawback was that the 
inexperienced player had nu guide to en- 
able him to hit the correct pitch, and 
hence played more or less "by ear." 

* To overcome this difficulty in regulat- 
ing pilch and loudness, the "he llert ion" 
was made. In this instrument, the manual 
L executed in such a way that the position 
or' the fingers determines pitch and the 
pressure of the lingers determines loud- 
ness, This instrument had a range of five 
octaves but was aLo single- voiced, pro- 
ducing only one note at a time unless 
several instruments were comb tried. 

Another German inventor* Doctor 
Trautvvein, went a step farther In his 



new epoch in musk as well as m musical 
instruments. In such instruments string 
vibrations are energized, and after being 
transformed into electrical oscillations 
are made audible in the loucl speaker. The 
instruments themselves, whether piano, 
violin or cello, resemble those with v Inch 
we are familiar — except that the sounding 
hoards are missing. The artist plays in the 
usual way and the mechanical string vi- 
brations, which without sounding boards 
are almost inaudible, excite weak alter- 
nating currents w Inch arc amplified and 
transformed into acoustic oscillations. An 
electric piano built on this principle has a 
micro-hammer which lists a string with 
only one-twentieth the force of the nor* 



"tranto ilium' 1 which enabled the player to 
control pitch* volume and tone anil to pro* 






ducc anything from the tones of a piccolo 
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to the depth of large organ pipes or even 
the heat hi? of drums. This electrical in- 
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-l ruin pm gave a tone range never before 
possible and limited the musician's ex- 
presMVeness only to his ability* The man- 
ual consisted of a metal rail over which a 
metal string was stretched* Above the 
string was a keyboard to enable the player 
to find the tones, and studs and keys ro 
make tone changes. 

These fully electrical, single-tune instru- 
ments have been follow'd! by semi-electri- 
cal ones* ami the latter mark an absolutely 




mal piano hammer head, setting the string 
vibrating only slightly and thus enhauc- 
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experiments show that 
w h e n t h e w i 11 d blows 
from the forward quarter 
at an angle to the fore 
and aft axis of the mov- 
ing vehicle, side forces 
that are strong enough 
to receive consideration 
are introduced. 

QfL*>$ 

PADDED ROOM AIDS 
SOUND TESTS 

Heavily padded with 
cotton wool, one room it! 

E 11 g 1 a n ds n e vv gen oral 
post-office research sta- 
tion will hr user 
ing sounds. A note so mi u- 
ed in the room is picl '.-r 1 
up by a microphone :nnl 
carrier] to another room 
for recording* The pad- 
ding is eighteen inches 
thick. All the latent sci- 
entific instruments for discovering defects 
in cables, telephone wires and the reaction 
of metals used m outdoor telegraphic 
work have been i 
mental station. 
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Greater safety for the window washer 
is provided by a small platform with a 
broad canvas belt that goes around the 
worker’s body and is attached to tile plat- 
form by a five-foot rope. If the worker 
should step off the platform accidentally, 
he can fall only the length of the rope, 
live feet, being firmly held by the safety 
heh. He may climb back to the platform 
easily, The entire device weighs only sev- 
enteen pounds, but is capable of handling 
between 4fl0 and 500 pounds, It requires 
no attachments on the building or window 
and can he secured in place quickly* 
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Left, Window WashiSl- Standing DU Safety PiaUurm; Right, Worker Hanging 
by Safety Beit After He Has Fallen from the Platform 



PLATFORM WITH SAFETY BELT 
GUARDS WINDOW WASHER 
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PEAKS ON MOON ARE REVEALED 
BY MIRROR AND MAGNIFIER 
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Examining Padding in Sound 
M tcrgphanc and Loud 
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Mountains and plains on the moon may 
be visible to any t mu on earth with simple 
equipment, only a mirror and a magnify- 
ing gla^s. When the moon is full, or near- 
ly so* the mirror should be held in such a f - 
manner that lh#reflection of the moon 
appears in it. Then the magnifying glass * 
is focused tin the reflection, revealing a 
hue view of the peaks and 

n,oon - Semi. 
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POPULA R M E C H A N I C S 



Soap Bubbles Floodlighted in Night Display 




r -iJiiiTi (i-CTierfll lOeclilr Ccl 

Genera] View of Fkadllgblcd Sonn Bubble A rrangt Miun L. with Battery u! 

Lamp$ in Foreground; Inset, Bubble- Blowing Pipe and Ccuincclions 

In a new use of light for decorative ef- 
fects in night displays, gas-formed soap 
bubbles may be floodlighted in color as 
they doat through the air. The arrange- 
ment consists of ten cans about two feet 
deep by eighteen inches in diameter placed 
in a group. A solution of ten parts of 
water to one part oi a saturated solution 



of castile snap and water 
and one-half part of glyc- 
erine is placed in each 
can to a depth of one and 
one-half inches. Glycer- 
ine strengthens the soap 
film and make* the bub- 
bles last longer. Sub- 
merged in the water of 
each can is a length of 
half -inch rubber tubing 
to which a weight is tied 
to hold the end tinder wa- 
ter, These tubes are con- 
nected to an iron mani- 
fold having ten outlets, 
the manifold m turn be- 
ing connected by a rubber 
hose to the gas supply. 
Ordinary city illuminat- 
ing' gas may be used. 
Placed around the cans 
are three groups of small 
hand y f I o o d lights 
equipped with colored 
cover glasses and 100- 
watt lamps, one group 
red, one green amt one 
blue, each consisting of 
three lights. These lights 
arc pointed directly up- 
ward so that they illumi- 
nate the bubbles to a 
height of about twenty- 
live feet. More powerful floodlights may 
be used to pick up the hubbies at a great- 
er height, anti the bubbles may he made lo 
change color as they drift from one beam 
through another. Glare shields made of 
strips of Bristol hoard ant! placed in front 
of the projectors will keep stray light 
from spectator s eyes. 
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LATERAL WIND FORCE RETARDS 
AUTO AT HIGH SPEEDS 

an automobile is driven at sixty 
miles per hour with a thirty-mile wind 
blowing at right angles, ft lateral air force 
of about 300 pounds results. This was 
shown in recent tests t*y the bureau of 



standards with model cars in a wind tun- 



nel. When a ear is moving rapidly along 
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a level road, it was pointed out. a consid- 
erable part of the engine's power is em- 
ployed in overcoming air resistance. At a 
speed of forty miles an hour in still air. 
about half the total power of the engine is 
expended for this purpose, and at higher 
speeds still more power is used to push 
the car through the air. Nearly all tests 
Tti TTfe - past have been made with the car 
moving into head-on winds. The latest 







Top, Left* Electric Housing Ilral cr ; Other PfacKos Show 
Device to Aula Ha Lisinas to Loosen Grciinc in 

AUTO HOUSING HEATER SPEEDS 
GREASE-CHANGING WORK 

Changing grease in the transmission and 
differential t if the automobile is speeded 
up by nti electric heater which is attached 
to the housing's. In below-zero weather, 
the heater converts cold, thick grease into 
free-flowing liquid in five to ten minutes 
sn that draining the housing is easy. The 
heater starts work as >oon as the current 
ts turned on. Windings may be obtained 
for operation on 110 or 220 volts* Two 
pole pieces, which are clamped against the 
housing, make heating more rapid, arid fa- 
cilitate removal rtf the greas 



With tips of tile same 
length made of paper 
used on si u w-b urn i n g 
cigar ets, only one out of 
every four trials resulted 
in a fire. Government 
tests made on representa- 
tive specimens of mate- 
ria]' found commonly on 
the 'grounds of forests 
showed that, with condi- 
tions favorable, uti tipped 
lighted cigarets caused 
fires on an average of 
nine out of ten limes. 
The tire hazard of the 
^low-burning type was 
bound to be much hover 
than the fast-burning, 
since the glow does not 
progress appreciably aft- 
er the smoke is discarded. 
The majority of popular 
cigarets are fast -burning. 
The manufacture of cigarets tipped with 
a double thickness of paper is believed to 
be practicable. Losses from tire* started 
by smokers arc considerable, the majority 
occurring in wooded lands or areas where 
there is dry grass. 
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TWIN REAR WHEELS ON RACER 

C/6 % prevent skidding 



Twin rear wheels are part of the equip- 
ment of a E uropean car designed at the 
order of an A merican sportsma n for 
mountain racing. The double wheels serve 

t dual purpose, to prevent skid liny It in 



DOUBLE-PAPER TIP 
ON CIGARET CUTS 
r £ 1EIRE HAZARD 

If cigarets were tipped 
with a double thickness 
of paper, the tire hazard 
would be lowered materi- 
ally when they are tlis- 
f* carded. The bureau of 
^ a stand ards ix iadfrtcflL5rwTt1^f 
tipped cigarets and it was 
rj shown that with halt- 
-length, fast -burning smokes. 



RacEr CjF with Twin 
tfcar Wheels tu pre- 
vent Skidding 

1C) 'Plane I Nfw- 






an average 
of four fires Occurred for every ten trials. 



"minting turns and to stop wheel spin 
when -darting, particularly on steep graded 
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MOSSES PAY THEIR OWN WAY 
BY CONSERVING MOISTURE 

Lacking any large direct economic v ut- 
ile, the humble mosses pay their own way 
in the world hy conserving moisture and 
by helping convert forest debris into soil. 
In addition, says Dr, A. J, Gro ut, Urn 
freshness whieh'ilcjl^llls the eye after a 
summer shower is, in a large measure, due 
to the magic transformation nf dried-up 
brow n mats nt nn>ss into cushions of liv- 
ing green. Mosses cling close to the sur- 
face and help l o prevent erosion b\ break- 
ing the force of falling rain and by hold- 
ing soil masses together. Xo mosses are 
used fur food, but Doctor Grout indicate- 
that some species might be pressed into 
the human dicta rv in an emergency. 
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WOOD LATHE IS CONVERTIBLE 
FOR METAL WORKING 
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Constructed with extra strength and 
precision, a new wood lathe may lie adapt- 
ed to metal working. A full line of at- 
tachments to i urn the lathe into a mod- 
ern, efficient metal-turning lathe is now 
being prepared. At present, attachment of 
a compound tool rest to the bed of the 
Lithe enables the operator to do many 
kinds of metal working, snch as turning 
and boring, straight or taper, with great 
accuracy. The rest may be set at any an- 
gle in i he horizon- 
tal plane, moved 
toward and away 
from the head 
stock a ti d c r o s s- 
w i s e of the bed. 
This arrangement 
is adapted to light 
metal work, such 
a s truing v alvi’s 
turning dawn bushings and other parts, 
turning down armature commutators, 
winding coil springs and other jobs. It 
gives the home craftsman new opportuni- 
ties to turn out metal novelties and to spin 
brass, copper or pewter. The lathe has a 
range of speeds including 700, 1,300, 2.300 
and 4,200 revolutions per minute, ft is 
fourteen inches high, fifty-seven inches 
fim.g and the bed at top ts six and one- 
halt inches wide. The swing is ten and 
one-fourth niches. 




SEAT OF DECK CHAIR ROLLS UP 
IN WET WEATHER 



Equipped with a roll-up back ami seat, 
the latest deck chair is ready for an} 
weather. On sunshiny days, it may be 
used in the usual way. But when it rains, 
tile back and seat canvas may be rolled 
up, making it unnecessary to carry the 
chair indoors to protect it against wet 
weather. 
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CLUTCH FOR WORKSHOP TOOLS * 

CUTS POWER COSTS 3 

(T/rt 2} 

(. lists nt electrical current for the oper- 
ation of tools in the home workshop may ^ 
be reduced by installing dutches on th^-. w_ 
various power devices. The dutch is 
mechanism permitting the operator to 
start or stop the tool without throwing 
off the belt or stopping the motor. In d 
tests, the dutch carries ^ five horsepower ^ 
load at 1.750 revo- t 

till i |"| a 1 4 ■ uTi** ■‘ill h fc ri 4 t iHk 
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lutions per minute, 
sufficient for home 
power tool" and 
light machinery in 
factories. It is a 
self-conta in ed 
unit, ready to be 
a 1 1 a c h c d to t h e 
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shaft. Control is by means of a lever, on!) 
slight pressure being necessary. Action Es 
always smooth, without gripping. 
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Lift. Duck H,iwk. One of 
Pitttcst Large Birck; Be- 
low, Man-Made “Ducki" 
in F ormati on; Right, 
American Engle Landing 
wi(h Fish 



THE H igrl 1 1 of birds 1ms proved an in- 
1 trigumg mystery to almost everyone 
who has watched birds on the wing'.' But, 
despite the work of scores of naturalists, 
much still continues to be a mystery. 

The airplane has made everyone flying- 
^conscious* and led to comparisons of birds 
with aircraft. Flyers sometimes are con- 
cerned with the probable effect of strik- 
ing a bird with a propeller or other part 
of the plane, and instances of actual colli- 
sions ’between 1 planes and htrds are de- 
scribed by Lieut. Roland Birnn of the 
army air corps. Lieutenant Birnn himself, 
, while dying in Panama, struck a buzzard 
t while pulling up in a climb at about sev- 
enty- live miles per hour, Xo damage was 
clone, however. 

Another dyer was bringing Ins plane 
out of a dive at 150 miles an hour when he 
also struck a buzzard, He lauded without 
mishap, but found that the leading edge 
'1i ox” was crushed hack almost to the 
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wing spar. Flyers have 
picked up blue jays with 
their plane radiators, struck 
eagles and collided with oth- 
er birds, but no sensible pilot will fly de- 
liberately into a bird. Such action is both 
unsportsmanlike and a needless risk. 

Most birds, like well-designed airplanes, 
arc built with a high degree of (lying effi- 
ciency* Bird bones, like structural parts of 
a plane, are hollow to give lightness and 
strength* The wings of a bird are like 
those of a monoplane, and its body is a 
fuselage slung well below the sail area. The 
bird, unlike the plane, lias air sacs under 
its skin which, naturalists believe, are in- 
dated or deflated in order to move the 
center of gravity forward or backward. 

This adjustment is necessary because 
the lift imparted to the wings is not al- 
ways in the same place* Thus, when a bird 
flies with its wings passing diagonally 
through the air, the maximum upward 
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Above, Right, Dutka Leaving Water and Chimney Swift, One 
Faateai Birds' Betow, Birds Can ''Bank'* Like thu Airplane 
itt Making a Turn to Right ar Left 
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pressure is near the leading edge, 
and not under the center nf ilu- 
surface. A change in po-il inn nr 
angle of flight alters this. so that 
1 he air-sac adjustment mu-U In u-cd. 
Every bird has a counterpart 
amcnig 1 1 mn -made flying machine- 
when it comes tn taking oft'. The 
sparrow t hat dart- from a T u ig. drop- 
ping a hit before its wings been me 
fully acth o in the air. not unliki 
the tiny planes that airships earn 
and Tati Hell front trapeze eiptip- 
ment, The water inn ! that flaps its 
wings along ih c surface nf the wa- 
fer, getting lift flying speed, Is the 
ancestor of the modern hydropkim 
or flying boat- I he heavy loon, like 
an o verb u rde ned transatlantic 
plane, cannot launch itself into the 
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resistance. Tn make u turn, the 1 » i r cl need 
only raise one whig or flip up nu<? sifle of 
its tail Its tail feather? enable it to 
eh in llp 1 t l - 'jin. ii :nh! ' li’ ■ i" n m of digfct 
suddenly, so that it can catch an insect mi 
•the wing or escape an enemy. 
w The power dive used bv military fiver* 

, has been going on in bird land for cen- 
4 times, Some birds are noted for their high 
■flying. Some hawks, for instance, can soar 
so high that they arc invisible fmm the 

* ground, and swoop down with n swiftness 
that illustrates their remarkable ability to 
withstand sudden changes nf air pressure. 

Such dives are also common practice 
among insect-eating birds which get their, 
meals on the wing. Coupled to this is an, 

■ even more remarkable ability, the power, 

. 4 of ?eeing small objects at el great dwrinetv 
Naturalists claim that the average bird s* 
eyesight is so far superior to that of thu^ 
y average human that there is little mnnt» 
for comparison. You can understand thi^ 
liettcr after watching a night hawk dive- 
200 feet to catch a mosquito. * 

The speed at which various hird$‘tfy is 
* in itself an almost limitless field lor -study. 

* Naturalists have employed trains, auto- -' 
mobiles, astronomical telescopes, artillery 

J range finders and airplanes to study the - 

V speed of birds. One of the outstanding 
fact- disclosed, and one that often is over- 
looked, is that the speeiL at which you 



Above, Wild Ducks La Flight: Below, the Flivver 

Plar:t, Like the Penguin. Is a Man-Made Bird. Which 
Does Not FEy 
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ed^at whi 



conclude a bird is dying depends entirely 
un your point of view. If you were meas- 
uring the speed of a carrier pigeon from 
an observation post on the ground, you 
would get a different figure than it you 
were following it in an airfdaiic, because 
the air speed of a bird is very seldom the 
same as its ground speed- Also, if you 
were measuring its flight with live wind, 

you would find its relative ground speed 

tn be much greater than if it were travel- 
ing against the wind or at an angle to it. 
Those fact< should be kept in mind when 
■the speed-- of birds, some of them really 
phenomenal, are being considered. 

Various observer* have found that bird* 
depend largely oti strong winds blowing 
iii the right direction, when making long 
migratory flights that otherwise would 
seem impossible. Prof, Ernest lluehner, 
f iertnau scientist, says birds never attempt 
to cross oceans unless winds arc favorable. 

(Continued in pact? 126A) 
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L-cu, American Eagle L ravine Ne»t: 
Nute Blurred Wings Despite the 
High-Speed Camel a; Below,, the 
Crijw Deprnda Mure tun Ith Wit! than 
It* Wingis to Elude Enemas 



air from a small area when the wind is 
not h lowing* 

I hit , otici in tile air, the: 1 ird and the 
plane are not so much alike, except in 
a few respects. Trite, the s dating; flight 
of a buzzard or gull is exactly like that 
nf a sailplane or motored glider, but 
the buzzard still possesses the ability to 
propel itself by flapping its wings, while 
the airplane use- a whirling propeller, 
even though inventors have tried to 
p r o due c w i 1 1 g- fl a j * p ingai rc ra f t . N o b i r d 
has equipment that can he likened to 

the windmill atop an autogyro. 

Airplane designers have spent much 
time studying lords in flight, particu- 
larly the herring gull, which accounts 
for many of the similarities between na- 
ture's and man's aircraft* Scientists and 
engineers have not iced that the flapping 
wings of a bird are somewhat like the 
leather valve in a pump, offering consid- 
erable resistance to air in one direction 
hut relatively little in the other. The bird 
apparently expends little muscular energy 
in moving its wings upward, the force of 
gravity combined with the upward pres- 



-ii re of the air being sufficient. Therefore, 
all it - energy can be devoted to the useful, 
downward stroke. Individual feathers of- 
ten are separated to reduce air resistance 
on recovery. 

It is the flexibility of feathers on the 
tips of wings that makes soaring flight of 
birds possible, some investigators have de- 
clared, The valvelike action of these feath- 
ers creates the necessary difference in air 








move 



conics to rest in its original position. The 
magnets are so placed that like magnetic 
points, or poles, are together* Like poles, 
of course, repel each other, resulting in 
the free magnet ring to move upward. 
The upward movement is limited by the 
force of gravity. When the two opposing 
forces balance, the upper ring becomes 
stationary, floating in air* 
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LOOK^NG THROUGH A PINHOLE 
IN PAPER TESTS EYESIGHT 



Amateurs may test their eyesight by 
looking at an object through a pinhole, iti 
a piece of paper. If the experimenter sees 
more clearly and sharply by this method, 
it is likely that his eyes require corrective 
lenses. The lest was devised from the op^ 
tical principle that squinting of the eves 
concentrates light reflected from an ob- 
ject upon a smaller section of the eye lens, 
thereby bringing it into sharper relief. 
Scott Sterling , of the Hati^fh and Lomb 
OftTurril company n.yplnirr that this prin- 
ciple is the same as that employed by the 
>derq camera in stopping down Lhe tens. 
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>CK SHUTTER ON VnNDSHIELDt 
“1EVENTS AUTO THEFT 



"fi 



agnetic Properties oi Cot»ali Steel 



‘FLOATING * 1 STEEL AIDS MAKERS 
OF MAGNETIC INSTRUMENTS 



'ro tec non against theft is provided for ^ 
the automobile by a metal roller shutre^ 



that is pulled down across the windshield 



Cobalt steel, which has the unusual 
characteristic of floating in air when pre- 
pared in the form of two magnets, is used 
wherever a very strong, permanent mag- 
net is required. Principal among its uses 
arc in the all-electric speedometer for 
i rains, busses ami automobiles and in the 
portable oscillograph which enables engi- 
neers to determine easily the stresses in 
mechanical structures* To deni oust ran 
the ** floating" property of cobalt steel, tin 
Wcsti tigh otise Research laboratories ar- 
ranged two ring-shaped magnets of th 



and locked when the car is parked. Large 
block letters on the shutter show a sign, 
"‘Parked, 1- when the auto is unattended. 
The purpose of the shutter is to o 
the thief’s vision as he attempts to 
the car, as well as to show authorities 
that the auto i> being moved away wi 
out the owner’s knowledge. 



material in a framework, one above th 
other. The lower magnet is inclosed 
the base of the framework. The up pc 
magnet, free to move up and down on 
celluloid guide, floats at rest about an it • ' 
above the base. If disturbed by a sligh 
push, the upper magnet bobs up and do vn 
like a cork on choppy water until it slov, ly 



with Protective Shuti 
tint!™ u( Owner" 



Parked Car 



.t ; Note Sign N o- 
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ROCK CONDUCTS SOUND FASTER 

THAN STILL ,A1I^ / 0 

S Sound trave 



Automate Life-Saving 
Apparniua i E> ith—i-. 
st t alien „i,.uu 



Is nut eh faster through solid 
rock than through still air, lit several 
5f tests, Dr, L. Don Lebt, of the Harvard 
■^seismograph station" found that earth - 
jrcjtmke ft'uvbK wet upTTy exploding dynamite 
through granite tit nearly 17 /hii) feet 
^per second and through an ancient igmj-i 
ous rock at more than 20 t 000 feet per >cc\ 
wonik This is high speed compared wit It 
^approximately 1,100 feet a second, the ve- 
locity of sound tn still au\ Earthquake de- 
fecting instruments weruused iti the tests. 



rliree ru I Keren t /JiVeW of il In tn ination 
are produced by a single lamp announced 
by thb General Elec tric company, Xu la 
Park, ( lev e land. T T iTs a r r a n ge ni v n r a il o rds 
a flexibility in general lighting never be- 
fore possible. The lamp contains two fila- 
ments, each of which may he burned sin- 
gly or in combination with the other. .\t 
it ( l he bulb is being made in tw^ 

sizes, one contain- 

ing 150 and 200- 
pdg watt filaments and’ 

the other, 200 am£ 
300- watt filaments. 
\ A mogul screw 

// vwwmafl base which has an 

J- rrftf — \T additional center 

y LLU 'A co n La c t pc r tn i t s 

-,.y jj separate control 

// of each filament. 

A special socket is 
sary to accommodate the new ba^e. 
■ally, the remainder of the lighting 
mem. including the (mures and fit- 
need not be replaced if they have 
been satisfactory before. The lamp is ex- 
pected to find its first application in small 
and medium-sized establishments which 
have definite peaks and tow points in the 
volume of store traffic. It will be possible 
to use the lower-wattage filament alone 
for minimum requirements, the higher- 
wattage filament for average requirements 
and i lie two together to supply illumina- 
tion needed for active shopping periods. 



AUTOMATIC UNIT SAVES LIVES 
BY RESTORING RESPIRATION 



Wilis' 

C0fJN<l 



Cl Eight per cent nf the oil in a whale's 
luidv is contained in its tonauc. 
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Railway and Auto Bridge to Span Baltic Sea 





which workers prepare the bottom for the 
bridge foundations while laboring under 
compressed air, a wreath of concrete 
tubes or cells is used. After the wreath 
has been sunk one tube is pumped free ot 
water and capped with another tube ex- 
tending to the surface* By this method, 
the worker may dig on the sea bottom 
while breathing natural air through the 
tube reaching to the top. This would be 
impossible if the bottom of the Baltic 
were not made of clay which excludes wa- 
ter from the tubes* Each unit weighs be- 
tween six and seven thousand tons. The 
bridge will be made up of five large arches 
which are being built on land before re- 
moval to their foundations, 

t ■. , . >-'» j 

> t y ■ 



Tdjv, Launch in £ Tube Unit far Bridpji.- , Eatlnm, 
BuiEilinc IJtiilf Right. Preparing the An:hcs 
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Two railway tracks ainTa WjfliFUmonio 
bile road will the Idllebaelt, a part 

of the Baltic Sea, on a giant bridge which 
ii be mg— constructed bv th e Dar fish rati- 
way, Th e vcitl link the European 

continent to the Isle of Fyncn. It will be 
about 4,000 fcci long, built of arched con- 
crete resting on huge caissons sunk about 
twenty-two feet in the day bottom of the 
sea and extending ninety-seven feet to the 
surface, .Above the water will be great 
towers, 100 feet high, made necessary by 
international navigation laws requiring 
that such bridges be built high enough 
above the water tu permit ship a to pass. 
The Lillebaelt is used by vessels of all na- 
tions. Instead of the usual ..caisson 
* ^ 4 / r tlft 4 , * -^0 f 
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TRANSATLANTIC AIR 'SERVICES' 
PLANNED BY TWO NATIONS 



Two nations, Germany and France, it 
planning to place in early operation air 
service between Africa and Brazil. The 
only transoceanic service in the world . ^ - j 
present operated on a regular cunimcreftri ji 
basis is that maintained by the Genii an 1 
dirigible, Graf Zeppelin, between Fi u i 
richshafen and Rio de Janeiro from \1a\ V] 
until November. Germany is planning to A* 
augment this dirigible service by the u v rn" - - 
Hying boats between Natal and Bathurst. . 
Africa, with regular flights to be inatigu- . 
rated the coming year end. French avia- 
tion interests are considering establish- ^ 
ment of airplane communication betw* ■ iT 
Dakar in French West Africa and N.m-T 
TSraziL Definite action awaits consolida- 
tion of the Campaign ie Generate Aero- ,^> 
postale with the new French air lines mir. 
der government control. Natal h the 
northern terminal of the AempostaleN 
South American service, air mail to and 
from Europe being transported between 
that port and Dakar by former French 
naval dispatch ships. The contemplated 
French line would cross l.dOO miles of wa- 
ter between Dakar and Natal. 

e/^d 

AUTO FOR RIDING OVER SNOW 
TO AID POLAR EXPEDITION 

Equipped for riding over snow and ice, 
an unusual automobile is being taken to 
the South Pole for use by Admiral Byrd’s 
Antarctic ecpecfitTon, An cn iB^ts-Jj^ck 

Mis over the wheels for operations on top 



M Lilia lure Movie May Be Operated by CMIdT Buitom. 

Close-Up of Set Showing Si el - of Filme 

MOVIE-CARTOON BATTERY SET 
PERMITS MAKING OWN FILM 

Entertaining for children or adults t a 
hand-operated movie-cartoon set permit-/ 
the making of your own animated film* 
The unit consists of a screen, rack for 
hoteling flat films, four small electric lights 
mounted in separate compartments under 
the film rack and two standard flashlight 
batteries. The films contain four illustra- 
tions of a subject, each showing a dilTer- 
uTPp^'-c. 1 ■! \ rotating a contact pointer 
around the commutator, the four bulbs 
■ illuminated one after the other, caus- 
ing i 1 h ■ pti 'tares to flash on the screen in 
■ juicT meet - - ion, The set contains twelve 
films carrying a total of 
twenty-four subjects and 
twelve blank films for mak- 
ing home movies, Assem- 
/ bled with metal extension 

™ frame for the screen, the 
set is about ten inches 
m ~~~ long, five inches wide and 

— ==— — — two and one-half inches 

),{/[ * high, Fi 1 



ms are supplied m 
animal military, freak, cir- 
cus, nursery, acrobatic and 
spook series. The outfit is 
entirelv safe. 



u Vehicle WjSI Enable 
hTbU" Special Trend 



stdorers to Tra' 
the, Sis WheaH 



over Snow 
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studying aviation by the mid night oil Not 
that they wish to become pilots, hut that 
the problems of aerial Right have suddenly 
become supremely important to the auto- 
motive industry. 

Likewise, there has just grown up a 
new branch of engineering to deal with 
the problems of stream lining high-* peed 
trains and ah other transports on rails. 

Besides* ilie re is another branch of ma- 
rine engineering to adapt streamline prin- 
ciples to ship superstructures. 

And the end is not yet — street-car com- 
panies and bus operators are applying for 
help from streamline engineers. If -av-. 
ings in power fuel, and materials are in': 
sight, everybody wants the benefits 

Year by year railroads have watched 
the passenger traffic dwindle while busses 
rode away with the business. The railroad* 
locomotive, weighing about 300 tons and 
drawing a string of steel cars, each ot 
which weighs about 15d,0iYl pounds, drags 
on the average ot U),U0U pounds of equip- 
ment for every passenger. The uphol- 
stered, pneumatic-tired bus carries only 
500 pounds for each passenger. 

But what makes rail transportation ex- 
pensive is not so much the weight as the 
speed. When speed is doubled, the air re- 
sistance increases four times. The air re- 
sistance encountered bv a steam locotno- 



Top, Right, Model of ihe Bur- 
i i hk ton * Stainless- Steel Motor 
Train Which Is Rated al T wn 
Miles [3er Minute ^ Left, Drawing 
of Various Forma of Transport il- 
tian Shows How Designers Are 
Striving to Reduce Wind Resist- 
ance and Increase Speed 
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t\ A N S I J O K % A T 1 O N 
a band lining' its 
**\\ tn (1- push mg" epoch t' « 
enter the streamlined ape 
—the new era of low re- 
si-stances, high speeds* 
mat e hless e o m f n rt s T a i i d 
great economies. 

Many machine** uf In- 
eonn'iiicm long known on 
the h i g h w a y s of e o ru- 
in tree are going to l lie 
wreckage heap and star- 
tling i u v v n t ion s in the 
field of trims port at ion 
are streaming from lab- 
oratories and workshops. To the accom- 
paniment of hum and bustle, transporta- 
i ion enters iis Golden Age. 

The great force which dominates this 
new eta is streamlining, by means oL\vlffch 
the Wright brothers pushed to the fore 
an idea that It ids fair in reshape all forms 
of mechanical locomotion, ^ 

The Wright brothers 1 chief problem was 

58 ' W v 



Tcp, Left. 5 t ream] lin'd Cockpit of f 'Mj; s B ritain III.’' English Speed b a : l t ; 
Bottom, One Designers Concept ion" flii - 3l. L-JHIltltcd Automobile 



to overcome gravity and resistance with a 
man-made engine. Gravity is ever present, 
and no amount of thought can reduce it. 
Hut resistance can he overcome by in- 
creasing power, and the Wrights made a 
brilliant application of the idea that re- 
sistance can he - reduced by designing a 
flight machine properly. 

Of late, automobile engineers have been 

'■+/£* >j\ ' i j 
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Xtt >ma1l fraction of this 
power goes to overcome 
i he increased wind resist- 
ance, Present estimates 
attribute ten to twenty 
p er cent n f a gr ey h o 11 n d ' s 
total resistance to the at- 
mosphere. Hence, about 
15.000 of the "RexV I -W,- 
0(H) horsepower were 
practical ly wasted in 
lighting the wind* 

The new French super- 
ship W N or matt die” will 
have three very short fun- 
nels, graduated in size 
from front to rear. Also, 
she exhibits the first 



tive ami twenty coaches is 5,540 pounds 
per square foot at sixty miles per hour, 
and 15,380 pounds at 100 miles per hour! 
But what is actual cost in energy? At 
sixty miles per hour it takes 885 horse- 
power to overcome the resistance of such 
a train ; and at 1(R) miles per hour it takes 
4,100 horsepower. The engines necessary 
in develop such power are costly and the 
fuel co>t at high speeds is terrifying. 

Because of their difficulties, railroads 
are looking to streamline engineers for re- 
lief. Something must Lie done about in- 
creasing speeds without incurring stag- 
gering losses. The alloys which go into 
airplanes now will go into trains. Dura- 
lumin, magnesium alloys, and stainless 
-tec! will reduce the car weight tremen- 
dously. A streamlined three-coach dura- 
lumin train and 600 horsepower engine 
weigh only eighty tons, as against 1,000 
tons for a steam train and ten steel 
sleeping cars. 

To make the streamlined train safe at 
Ibhmile speeds, the railroads developed 
njw air brakes that respond instantly and 
weigh only one-third as much as braking 
equipment on a standard Pullman car, 

The experience of the ^Rex" in winning 
'the Atlantic blue ribbon proved that one 
of the greatest obstacles to ship speed is 
wind resistance. As her chief engineer. 
Command er Lu jglJvh wiLi^ sayx^ T , . . if we 
want ft* ifTcrease our usual speed ten per 
cent. u r e must almost double our power/' 



Top, T«t?Lnu Win4 Resistance: of Ship Model 7 Bot- 
lom r Bel Gcdde-j' Design for Oicm Liner 

"wlialuhjick how/’ This will make tile for- 
ward lip of the ^Normandie” look some- 
thing /ike the from of a giant seaplane 
[Kinmoa An original effort in ship design 
hay conic from Norman Bel Gcddes, an 
American architect, ft is a ship of 70,000 
Lins displacement t streamlined from stem 
tJ stern. One projection — the mast. The 
two funnels "dissolve into the mass form.” 
The streamlined foil of the rear funnel 
contains a hangar and machine shop for 
(two tri-mntored seaplanes. 

In rough weather, the superstructure Is 
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entirely endosn! m liie 
-treatnlmcd form, at which 
time the interior is air-con- 
ditioned, On pleasant days, 
Mr. Bel Geddca holds, the 
ship is more open than the 
present liner, The uncih- 
^ true ted play dm k h equal 
to I hr an -a of mnr full — i/i 

tennis courts. Such a stream- 
lined supership would cross 
the o e van easily in four 
days, and operate under a 
much reduced overhead, 
While streamlining prin- 
ciples are heipg applied to 
common carriers, the aver- 
age man and his automobile 
are nor left in the cold. Au- 
tomotive engineers have 

\) A C* 



Top, (he "Flying: Eu^ M wt;h Twiff 
Engim.-;! batween W hifh e?r Film 
Si? s' Lintt:, Be! GeddcV Automo- 
bile Design; Bo! T Om. pj.-.- -irJ 
Struluaphcri. Balloon, S 1 1 e,i m I \ n c i* . , 
from Top Downward 



average man wants is more 
economy without ^arritire 



of safety or comfort. Th ,■ 
only solution at present t- 
streamlining. The present 
power plant is easily adapt- 
aide to streamlined bodies. 
Half a do sen manufacturer- 
are v irking at top speed on 
production schedules for 
‘'rear-cngincdT automobiles. 
Engineers are convinced 
of the streamlined car's ad- 
vantages, Xo technical dit- 
Bculties stand in the wav of 
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engine to deliver thirty full miles per y al- 
lou, Yuri the cO’t? About 52,000 on small 
production. 

And so America's transportation isia- 
clitne responds to the impetus created by 
the airplane. No vehicle or transport can 
afford to remain out side the influence of 
stream tin f ng, Day by day i i vv i i is con vert s. 

Streamlining lias been applied in aimih- 



Top. Bt;l Giiddfcs" Design at StreamillU-d Stcjtii 
Locomotive ; Center, tn'eriar nf Marti 'n Aulcr- 
mobitc ; tlDitom, TOO-Mite-jw-Hout Ele^iric 
Ctiieh Is u iSix hy Gens3fiit Elector, Company 



product tom William th Stout, an aero- 
nautical engineer, has set the goal tor the 
average man s automobile: light alloys to 
give drivers better control and easier 
steering: acceleration from naught to six- 



ty miles an hour in three seconds: a Forced 
ventilation and cooling system tor com- 
fortable touring in all seasons: wheels in- 
closed and windows fixed, and rt nuilti- 
cylin dered high-speed and vibration less 



cr field, architecture. Led by Frank Lloyd 
Wright, architects have pressed the hori- 
zontal lines of speed into the service of 
homes and buildings. Wright's 4 *prairie" 
house, seen especially around Chicago, 
gives the Impression of a structure rush- 
ing through space. 



C About 44,000 thunderstorms 
the flirt h each daw 
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FLARE PRO 
AUTO STOPPED 



ON HIGH 



«c 

.lobiTe 



When the at<to 
stops at night to undergo 
repairs, it is in danger of 
being' struck by fast* 
moving vehicles* Espe- 
cially is this true of the 
car halted on trunk high- 
ways which handle heavy 
t ra ffi c . O ften the other 
driver is so confused by 
the multiplicity of lights 
that he fails to notice the 
car standing beside the 
roach To eliminate this 
danger, a highway flare 
lias h ee n produce d for 
the motorist It burns in 
ordinary wind or rain for 
thirty minutes, ample time to repair the 
tire or other disabled part or to call a serv- 
ice station* The dare is ignited hv means 
of a fuse, II may be set on the mail at any* 1,1 rct li ™f brighter than tile sunlight 
desired point, the base being flat Jibe a’ ^ ^he earths surface, a ben photoflash 
tin can. Sufficient light for repair work, ' la,n P 15 bel,, & produced as an aid to the 
as well as for warning purposes, is given* s P eed “ d convenience ot news and ccr- 
ntT, For campers, fishermen, hunters and * lal11 classes ci[ commercial photography. 
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Inspecting PiU-kitur lF Flatihlamp Bytbs .ii> ttn. Foil Is Cardully Tna-ortefl j 
TSii;ats Bulbs deduce Brilliant Light in r PFiPtographic Purposes 



BIG PHOTOFLASH IS BRIGHTER 
THAN THE SUNLIGHT 



others, the Hare gives adequate light for iainp gh c* fro 

-If / , , / the output of the st 



m three to four times 
Standard photo Hash and 
will replace that many lamps for taking 
Jl.i blight photographs. Where the success 
of news “shots" often depends upon speed, 
till- photographer need use only one of 
t hv new lamps instead of three or four of 
t'ie standard size. The maximum intensity 
of sunlight oat the surface of the earth is 
approximately 10.000 foot -candles, while 
the new photo-flash in a reflector of proper 
*!■ - ign produces a light of approximately 
311.00U foot-candles on an object ten feet 
tv.lv. The lamp is a product of West log- 
in use Lamp company* 

%1\ — ■ — 

AUTO INDUSTRY IS USING CORN 



Repairing Tire on Roadway with Protection oi FJare; 
Inset, Flare Guards Truck 



camping needs and can he used for heat- 
ing or light-cooking purposes. . 



AT TWO BUSHELS PER CAR 

Two bushels of corn are required for* ^ ^ 
tie production of sufficient lacquer to j 
give a complete finish to one automobile ** 
body* Thus the automobile industry has - f 
purchased, Indirectly, millions of bushels 
nf corn in the last decade. The Cnmmer-y - ^ 
ctat Solvents corporation ii^es 22,0dii bush- 
els of corn daily in its manufacturing. 
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U. S. Establishes Its Own “Devil’s Island” C\ 










Air View of Island ■on Which Alcaifiz Prison Stands; Here Is Where America’s Worst Criminals WitJ Be 
Confined ; Sleep Sides of the hhnrl and Its Distance from Shore Reduce Chances of Escape 



Dangerous criminals are being trans- 
ferred from federal prisons to Alcatraz 
prison* located on an island in ^an Fran- 
cisco bay, as the United State- establishes 
its own “Devil's Island/* The prison 
crowns an island crag about one mile 
from shore* ^teep sides of the crag and 
rough water in the hay reduce the chances 
of prisoners escaping, in facL, only one in- 
mate has made a successful break for lib- 
erty since the island was taken over for 
use as a military prison. Four types of 
prisoners will be housed at Alcatraz: jail- 
breakers, especially those who are aided 
by relatives and confederates; the ' dan- 
gerous" men who arc killers; the "irre- 
deemables" who cannot be reformed, and 
the ^trouble-makers." These four classes 
are said to include about 7 Hi.) prisoners. 
Alcatraz island originally was a Spanish 
fortification. It lias been a military prison 
since 1858 and now the dungeons, hewn 
out of rock by the Spanish, have been re- 
placed by modern prison buildings. 

l/i¥C 



said to produce heat e*|ual to a boxful oT- 
sea soiled forest wood four times its 
weight* A saving of fifteen per cent over 
solid fuels is indicated. Straw* cornstalks, 
bagasse anti other combustible materials 
may be used in manufacturing the logs. 
To start the logs burning, only a piece of 
paper is necessary* 



BATTERY GRIP IS ATTACHED 



WITHOUT WRENCH 



Xon-corrosi ve and simple to attach, a 
battery terminal that is wedged into posi- 
tion grips the post 



SAWDUST PRESSED INTO LOGS 
GIVES SATISFACTORY HEAT 






Co 

sawdust and scraps 
converted into logs w 
heat. Each log of this 

w 



of steam, 
are being 
give excellent 

new type Kiel is 

/ 
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terminal fits battery 
three-eighths of an inch, 
with lead as its base, highly 
acid, is used in the device* 

u 



tightly, A 
arm with serrated 
teeth dutches the 
battery post. A 
tapering m e t a 1 
wedge is tap 
into place an 
metal pin is 
in a hole near 
smaller end of 
wedge to hold 
terminal and t 
wedge firmly, ‘The - 
posts as large as 
A special alloXQ 
resistant In 1 
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the captain with his sextant. Land expe- 
ditions might have reached tin: South 
Pole. Byrd arid Ellsworth, two of Amer- 
ica's explorers of the frozen regions, arc 
on their way to the Antarctic again. As 
they departed, a score of scientists re- 
turned from the Arctic where they labored 
all summer. These explorers and scien- 
tists are seeking, at both ends oi the earth* 
new knowledge of the worlds weather, 
the cold component of which is manufac- 
tured at the poles. 



INDUCTION MANIFOLD FOR AUTO 

C/ET6 ^ GIVES more power 

Increased power at lower fuel eonsump- 
:ion is claimed for an induct ion manifold 
[for auto meddles. The gasoline air mixture 
from the carburetor passing through an 
impeller unit is thoroughly atomized* thus 
forming an ideal mixture for admission to 
I'w ir Wheel of Bkycb Shawn an 5«ppart_ Design t4 foiw- -the engine cylinder. This mixture, being 

Home Exercising: JJcll Records [iiatancc „ t „ * -tt 

jOunder pressure, wilt expand slightly cm ac- 
WHEEL SUPPORT FOR BICYCLE J count of pressure decline due to the npen- 

MAKES IT HOME EXERCISER A in G of throttle:i ior ^ck acceleration, 

thus relieving the carburetor of a portion 
□ f ibis duty. In tests* the inventor* Jay M. 

has 

d- 
ibtt- 

pt-fs^ure against me rear tiem of fuel to all cylinders, absence ot 

° the effort the rider dcsire^JJ stratification of mixture in the manifold 

or ''loading'’ at low speed* and inherent 
automatic adjustment of the mixture from 



Any standard bicycle can he converted 

into a home exerciser by attaching a sup 
port for the 
stand coma 
adjustable pressure against the rear tir 
according i 
to exert, A signal bell rings to indicat 
the equivalent of each half-mile of travel 



" • ■ 1 *qi imsauty. in tests* me inventor* iav jj 

le exerciser by attaching a sup- f Smith, has found that the manifold' ha 
he rear wheel n insist itig of several advantages, including greater vol 
aining a ball-hearing roller witlrJ u metric displacement, uniform distribu 



Two special rear-w heel axle nuts to sup ^ minimum to maximum speeds of the mo- 
port the bicycle in the frame are the only^*. tor* tending to produce economical oper- 
permanent attachment* needed. The cx^ at i on ail j a smoothly running motor. Tt is 
crcrser stand has rubber-cushioned frame 
supports to protect carpets and doors. 



Manifold Dc&te net) to 
Reduce Fuel Coma and 
Give More Power 



WEATHER MILD AT BOTH POLES 

, BEFORE THE ICE AGE 

Li J . “yx 

Before the advent of the pleistocene Ice 
Age* the weather at the North and. the “ 

South Pole was temperate. Then, explor*^ 
ers could have ventured into the Arctic 
and the Antarctic with no more equip- , 

' mem than now is needed for an outing fS^r, possible to get forty per cent more horse 
the Maine woods. During the warmer, • power output on lit teen per cent less fuel 
non-glaciated periods of the earth's his- from the same motor with this manifold 
tory, there were no permanent ice caps r* than with the conventional manifold hook- 
the poles. Since the North Pole lies in the^ up. The device list,', -nmething of a super- 
midst of the Arctic ocean, it would have charger effect, maintaining a high velocity 
had to be visited by ships alone and its of the explosive mixture regardless of the 

location would have been determined by demands - of the engine* 
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Left. Engineer Turning Duwn Brass 
Fitting in Lathe; Right* Scraping 
Car bun from Furnace 



of Seagoing 
ENGINEERS 
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FA OWN in the engine rooms of ships is 
a weird world of humming metal and 
hissing steam. In this world, completely 
alien to decks and passenger salons* live 
men who bravely carry out the finest tra- 
ditions of the sea when emergencies and 
disasters occur. 

* ‘ t he lore of the engine room harks hack 

to 1890 when a ship had broken its pro- 
T Jfefl er shaft in the lonely Pacific* With few 
tools aside from hammers ami cold chis- 
els* engineers toiled at fitting collars anti 

( chipping key ways in the ponderous metal 
shaft. They robbed the main engine of 
some of its parts and tore up the gratings 
for others. After three months of work, 
i he steamer, long since given up for lost, 
limped into port. 



Since then multiple engines have re- 
duced the gravity of a breakdown. The 
radio stands ready to summon aid. But 
these improvements. Instead of removing 
the problems of the engineers, have only 
changed them* 

When the S.S. "Tahiti" committed sui- 
cide in 1930 by breaking a propeller shaft 
and stabbing herself with the whipping 
end, the engine-room staff held the sea 
back for sixty hours while rescuing ves- 
sels sped to the scene* Working in the 
darkness, the engineers shored up the 
bulging bulkhead and kept the pumps go- 
ing. Even with the rescue sin p alongside, 
volunteers returned to the engine room to 
strengthen the bulkhead in a new place 
while the passengers were being trans- 
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Top, EiTgmp L-'jjcc- 

Moving Spare Mam Crwaic 
Hearing; Ccnicr. Spaft 
Pfopclltr Blsite Carrier! 
on Tanker’* Dcik. Uot- 
coin, Loa-dirg ftcw Crank- 
jth.itr on Passenger Liner 
hir E riH i al] ra ( i on in Ermine 
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ferred. If the bridge is the scene of in- 
tense anxiety during a wreck, the ap- 
prehcflsiun is multiplied a thousandfold 
in the engine room because the engi- 
neers must execute their orders with- 
out knowing the cause. 

On a steel lumber carrier several 
years ago. Chief Engineer Bridgeman 
w,h standing his usual watch on the 
engine-room control platform. Sudden* 
lv the telegraph clanged and the point ct 
moved across the dial to ‘’Full Speed 
\>H cm." Hridgemati sprang to the control 

throttle and wound it down, then <rprtnd 

up the reversing throttle. As he did so, 
the ship was struck broadside by another 
vessel, opening up a gaping hole, and wa- 
ter spurted clear across the engine room. 
Instead uf abandoning their posts the en- 
gineers stopped the engine and immedi- 
ately started the pumps, keeping the ship 
all uni. 

i Inc of the -trangest experiences of an 



engineer occurred when the S.S. 
Forest 



Golden 
a shelving reef in the 



ran onto 
Aleutian i -lands, 

h, i received an order from the bridge to 
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stop the engine*," recalls Chief W* 

L Williams. There was no jar. The 

engine room tncrelv seemed to tilt 
up .1 little. Then the condenser 
tubes silently and slowly began to 
fold up and warp out of shape. A 
water pipe pulled apart. Pumps 
cracked. The main engine groaned 
and shifted on it- bed. For about 
five minutes I watched while the 
strain slowly reduced the machin- 
ery to junkT 

When the S..5. "Steelmaker" 
struck a reef in the south Pacific, 
salvors and divers worked a month 
lu get her in shape proceed 700 
tii lies to the harbor at Samoa. With 
one hold full of water and wiili the 



Leh. Inspecting Spring Bc-if- 
mg un the Propeller Shaft ; 
Might. Ship in Drydock After 
the CalLiiton 



pumps working at the rate of 16.000 
gallons a minute, the “Steelmaker" made 
her way across the sea. Then, with Samoa 
on the horizon, it was found that only 
enough fuel remained to keep the engines 
and pumps going another hour. When the 
pumps stopped the ship would sink. There 
was one desperaLe chance and Chief Engi- 
neer Irwin took it. In a special lank was 
a mixture of oil and sea water. Irwin 



drained part of the contents of the tank 
from the Im>i tom* lowering the liquid until 
the purest oil at the top reached the level 
of a valve. From there it was piped to the 
furnaces. The mixture was pure enough 
to burn and the ship made port. 

When a huge marine engine goes on a 
rampage the engineer on watch jumps at 
the throttle and closes it. then reverses 
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custom liv moving I lit! 
telegraph nvcr to "Sr i >p" 
to in form t lie U r idge of 
3 1 Ls action. Alaiiy tilings 
can happen m the engine 
r • -i i >m mu! all ofi hem im 
serious. The propeller 
shaft may break or the 
propeller may lose a 
blade. Then the racing 
engine tarn- the engine 
room into an inferno of 
sound and runaway ma- 
chinery. A main crank- 
shaft may break. \ pisii-n 
head on a triple expan- 
sion e 1 1 g i n e n l a y fa 1 1 I o 
p i c c e s. B ear i n g s rn a v 
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Chid Engine it at Throt- 
tle 0 F gif I nler-C u3u tiki 
Shir “Sanu Ana’” 



'Top, PrcpafinE ta Lfnfltiip Prapdter: Center. Ship 
A If round; Smoke Shov-T Engineer* An- Sth lorr,K l' 
Thirir Pasta 

hunt out from lack of oft. Seagoing en- 
gi fieert pride thepiselves on being aide to 
ovcriwfte tremendous hardships to make 
repairs at sea. Ship- that have lost a pro- 
peller blade have been tipped by Idling 
forward ballast tank- until the propellers 
were exposed. Then a spare blade is 
-wung over the stern and bolted in place. 

On several occasions an engine-room 
crew has repaired a broken crankshaft 
Emergency follower ring- and pinion 
L CuiktiiLUnl I - i..4|^i |J-At 
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porous tiling, but heretofore it has been 
impossible to obtain the necessary firm- 
ness of the road foundation because the 
steam rollers crushed the tiling'. It has 
been found that by covering the soft-earth 
foundation of the road, in which the drain 
tiles are placed, with a two-inch sand layer 
and placing the reed mats on this layer, 
the pressure of the wheels is evenly dis- 
tributed This prevents breakage of the 
tiles, to a great extent. The paving is laid 
on top of the mats. It consists of special 
paving bricks that are united by an as- 
phalt composition. 
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TELES'COPE FOR THE RIFLEMAN 
AIDS IN WATCHING SHOTS 



Circle ait Rear Window Shews Location df 
Eye" Control foe Par hint; Lights 



Electric 



'ELECTRIC EYE" PARKING LIGHT 
MAKES AUTO OBEY LAW 



By means of a photo-electric cell unit, 
or "electric eye," parking lights on the 
automobile of one New Yorker are turned 
on automatically when darkness comes, 
saving the owner from arrest, When lie 
parks his auto at a suburban railroad sta- 
tion and leaves it for several days, the eye 
lakes care of the observance of parking 
rules calling for parking lights to be 
turned on. Withdrawal of natural light 
causes the eye to switch on the parking 
lamps. When daylight returns, it causes 
the photo cell to extinguish the lights. 
The eye is located on the rear window of 
the automobile. 




Compact and easily portable, a telescope 
weighing only thirty-six ounces has been 
produced for the ride range. With its aid, 
sportsmen may watch their shots, seeing 
How close they come to the mark, without 
walking up to the target. In use. the in- 
strument is set up in front and "slightly to 
one side of the rifleman. After bring, the 
rifleman directs the instrument toward 
the target so that live bullet hole appears 
as large as though he were standing near 
the target. The telescope can he focused 
for long distances or brought to focus on 
a target only forty feet away. When not 
in use for shooting, it makes an excellent 
portable telescope for summer homes, 
clubs, resorts and for travelers. It folds 
away compactly in a small carrying case. 



REED MATS UNDER BOGGY^GAD 
. TESTED AS FOUNDATION 

Reed or cane mats are being tested in 
Holland as foundation material for roads 
in boggy area*. The reeds contain a high 
percentage of silicic acid and are very re- 
sistant to rot. Before being woven into 
mats, they are impregnated with creosote 
oil under heavy pressure. The drainage of 
the roadbed is accomplished ,bv means of 
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Examining Result of Rifle Firing 
scope Set Up on the 



rgwuh Small Tele* 
ingc 
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Giant “Macon’ 1 Berthed in Pacific Hangar 




NleIiI VUjw oE the ,, Mjcon" in Sunnyvale Hangar; FEoodSightEng Gives the D i r Lg ik It 1 * Hame S&methtng of 
tiie Appearance of a Gre-'it Ballroom; Note How Airship DwjLrfi Navy Training Blimp at Lower Left 



*i 



After a flight across the soulheVir part 
of the United States* the giant “Macon/ 1 
navy dirigible, lias been berthed in its 
west-coast home at Sunn y vak^ Calif. ,A 
huge hangar equipped w Tr lx ~t he latest de- 
vices for handling big dirigibles received 
the "Macon/ Under plans of the navy de- 
partment, the big ship will operate along 
the Pacific and inland from tile Sunnyvale 
base, which is regarded as ultra-modern 
for structures of its kind. When the *M Ei- 
con* 1 was moved into the hangar, a navy 
training blimp in one corner of the build- 
ing was completely dwarfed* giving spec- 
tators a comparative idea of the size of 

' the dirigible. Giant lights attached to the 
curving dome of the hangar flood the base 
with illumination for night operation. 

r ' P !Ldlb- 
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GASOLINE-DRIVEN MOTOR TRAIN 
SUCCESSFUL IN ITALY 



Operating between two Italian cities 
sixty-one miles apart, a gasoline-driven 
motor train has been tested successfully. 
The train consists of one long car fitted 
with scats for seventy-two passengers. It 



i d 
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has an cight-c 3 dinder t cn^ili^Qrl 2 ^orse- 
power, which propels the train over the 
sixty-one miles in one-third less lime than 
uired by an ordinary train. Fuel con- 
sumption is two-fifths of a quart of gaso- 
line per kilometer, ,62 mile, and about 
three-fifths of a quart of lubricating ntl + 
This is the first time rapid motor trains 
have been used on Italian railway lines. 
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SOCKET WRENCH IN SINGLE UNIT 
HAS HAMMER ATTACHMENT 
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Const rue ted in a 
single unit but 4 
serving the pur- " 
poses o f a c o m- 
plete socket set, a 
super-wrench fits f 
all square and hex- 
agonal nuts from 
five-sixteenths to 
two and one-half 
Inches* It lias special plugs for insert nuts 
and a hammer attachment. The head is 
drop -forged, heat-treated steel while the 
shaft is manganese steel, case hardened. 
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Speedy. Streamlined Automobile Designed by a Chicago Airplane 
Note How Its Lines Resemble Those oE the Latest Aircraft 



CAR STREAMLINED LIKE PLANE 
HAS POWER PLANT AT REAR 

Streamlining like that employ ed in con- 
struction of the modern airplane is char- 
acteristic of a new automobile designed 
by Lyman a pilot. The chassis is 

^practically reversed* with a Ford engine 
outlied in the rear transmitting power 
rough a front-drive axle* The radiator 
at the rear, also* while the gasoline tank 
njounted at the front. True streamlin- 
is carried even to the rear wheels, 
arc covered with airplane "pants.” 
In test runs at sixty miles per hour, the 
tendency of the conventional automobile 
to swerve, due to vacuum upon passing 
large vehicles, was absent. The ear’s speed 
is said to he above ninety miles per hour. 



Pilot ; 



their car by the manu- 
facturer, A special com- 
mittee of the lubricants 
division of the Society of 
Automotive Engineers 
reports that the safe low 
limit of viscosity or body 
to lubricate the car is 
very low. The light- 
bodied oils, satisfactory 
for cold -yveat her starting, 
arc sufficiently Heavy to 
prevent burned-out hear- 
ings or worn cylinder 
blocks, e v e n i n w arm 
weather. Worn cylinder 
blocks, the committee 
finds, are more often due to using too 
heavy an oil rather than too light an oil, 
because of improper lubrication during 
the warm-up period. Several American 
manufacturers are recommending nils for 
winter use as follows: thirty-two degrees 
to 100 degrees. S.A.IL-30; around zero de- 
grees, 20- W ; fifteen degrees below zero 
and up, 10-W; under fifteen degrees be- 
low zero* 10-W plus ten per cent of kero- 
sene. By using the right oil* motorists 
mav save their engines from damage. 

c/rvo — — 

TRAILER WITH SINGLE WHEEL 
CARRIES THOUSAND POUNDS 

Capable of 1 .000- pound loads, a new 
safety trailer for automobiles hits only one 
wheel. It may he attached quickly by cou- 




TOO-HEAVY OIL DAMAGES 
a > AUTO ENGINE 



Oils that are too Heavy cause 
excessive trouble In winter start- 
ing and untold damage to cylin- 
ders because of sluggish circula- 
tion. In addition, gasoline con- 

> sumption is increased by th 
^ greater friction. W. H. Grav 

the Packard Motor Car companH 
i points^out that the only~posi1ljff 
r 1 ad van t ages of Heavier oils are 
-slightly less nil consumption and 
perhaps slightly quieter operation* 

£ There has been a growing tend- 

> ency among automobile owners to use 
A heavier oil. and heavier lubricants, possibly 
>- due to the fact that few of them know 
A what grade of oil is recommended for 



Thia Trailer Mounter! on One Wheel Is dflj 
Capable of Carrying HaEf-Ton Loads — O 

pi in g to two points of the rear bumpers 
au<l the steering mechanism without using 
took. The trailer backs and steers yvith 
the car. Standard wheel and tire arc used. 
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Rare Sugi- Wood finish hJaxt 



3U it 

e at Low Cost 




Sugi-vvood finish, used fur centuries in 
the Orient hut too expensive for wide- 
spread application in America, may be 
produced automatically by means of a 
machine. The secret of the finish lies in 
charring the wood surface with Ha me and 
brushing it to remove the charcoal An- 
cient temples and palaces in Japan have 
rare sugi woodwork hundreds of years 
old. LIntil the development of the ma- 
chine, the finish was produced by hand in 
America. Blowtorches were used to burn 
the wood and wire-bristled brushes were 
applied to remove the charred surface. 
The flame burns away softer portions of 
the wood hut does not affect the harder 
parts, except to impart a richer color. The 



Left, Automatic Machine Turns Out Wod 
with Sugi Finish; Top, Magazine R^ck Built 
from Wood Treated in the Machine 



standing on edge are fed into one 
cud and emerge at the other, ready 
lor use. Cost of treating the wood 
is low* in some cases less than for 
conventional types of finishes. ^ ^ > *j 



OZONE AS "KNOCK" CAUSE 
AIDS IN STUDY OF 
DETONATION 



process brings out the natural grain with 
striking beauty. Cypress, chestnut, oak 
and other American woods with interest- 
ing grain patterns lend themselves to this 
treatment. All that was done by hand may 
be done by the new machine. Boards 



Ozone is more potent in caus- 
ing detonation than tetraethyl 
lead Is in suppressing it in the au- 
l n mol die engin c. B n reau u i stand- 
&rds experts haTe discovered that ' "* 
as little a? two-thousandths of 
one per cent of ozone will cause 
an increase in “knocking" cfjiial 
to that occasioned by substituting regu- 
lar gasoline tor premium gasoline. Since 
ozone and tetraethyl lead have opposite 
effects, a study of ozone may throw light 
on the mechanism whereby tetraethyl sup- 
pressed detonation. 

j. yyts***^ 
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Lowell'* Glubc of Mflfa Showing Drarfc Arcai, Believed to Bo 
Vegetation, Light "Desert" Areas atul Ltn« Indicating Puiifckm 

of J, Canals" 



By HIRAM PERCY MAXIM 



I^YKRYRODY ba- heard about Mar> and near- 
lv everybudv knows that Mars is our next-door 
neighbor, hut few of us know what the surface of 
Mars looks like and what its strange nii^fkmgs si" 
ii if y. An actual finite which shows Mafmu gen 
raphy lias been constructed by the late Pererval 
Lowell, founder of Lowell observatory at Flag- 
staff, Arizona, 

Fercsval Lowell devoted his life to training his 
eyesight and observing the planet Mars, Just as 
athletes train them -elves, he -.pent substantially all 
liis tittle in training which encouraged the sens 
tivity of vision. He is thought by many 1 o have 
had one of the keenest visions ever piose-o-d bv a 
man. For many years this superlative eyesight and 
his trained brain were devoted to the mapping of 
the markings on the surface of Mars. 

Schiaparelli, an Italian astronomer, in IR77 
announced that he bad seen on the surface of 
Mars curious lines or channels. Thu word 
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POSITIVE 
V ELECTRON* 



NEGATIVE ELECTRON 



Jtifelnrs 



peri men i in Which Pure Motion 
Apparently Change* intu Solid 
Matter; Circle, Diagram Show- 
ing How Matter Is Created 



“channel'' in \ tafian is “canalu" The 
English speaking world became i n- 
trigued hy this word and the i lea that 
there may he real canals on Mars, so 
they made it "can ah” To this day we 
spt^k of the "rnnaK .»i M:ir-/ H l he 
odd tiling about it is that the more 
we study these strange markings the 
more the 1 ! answer to llie specifications 
of real canals. 

Their discoverer said that these 
lines were just on the threshold of 
visibility when optical cortjdi lions were 
at their best and the observer’s vision 
at its best. Man v astrouotne^ could not 
ic canals, so a Til alii t Sol* 

lowed Lowell entered the pictjjjcg^U this time* 
He built ati ofo'crvaiory al a"pnint“>v!iere lie 
ioyjnd the air clearest and 3ffraidtest,%nd pro- 
to settle the truth of she reported lines 
After several years of hard work 
with his assistants he announced n« «t only thal 
the lines on Mars were actually there* as re- 
ported. but that the planet was literally criss- 
crossed with them ; and in addition, thal at 
many of the junctions where lines 
intersected, there were curious 
dark areas. He name d thes e 
“oases/' 

"i lv eontp ‘versy waxed warmer. 



7 S 







1 ' ’ \ 

1 

POPULAR MECHANICS 77 



Snow cap in winter. As winter wanes and 
summer approaches this snow melts, as is 
proved by the fact that the cap grows 
smaller. As the snow at the poles disap- 
pears, and the liberated water flows to- 
ward the equator, the vegetation begins to 
appear. The astronomer Pickering sug- 
gested that the lines we see on Mars may 
he real canals which lead water from the 
melting snows down to the ancient ocean 
bottoms hi the temperate zones where the 
vegetation may have access to it. The 
light areas are desert wastes* ancient con- 
tinents, while the dark areas are consid- 
ered to be the low-lying ancient ocean 
bottoms. 

The mysterious thing about the lines is 
that they are almost exclusively great cir- 
cle lines. It is inconceivable that such 

* 4 ■ . 
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Circle, BouIl!c! Dam. fUght, 
Pflttflrma C.irsal; These Great 
Projects Are I ns i k n i ft C a n ! 
Compared to Mart Lin ''Cj- 
nnls” Believed u Be (he 
Work uf r Experts , Bottom, 
Air View of Mr. Wilson 



geodetic tracks were not Said out 
by ruler and compass. If they arc 
the work of compass and rider, and 
a large number of astronomers be- 
lieve they are. I lien the fascinating 
question arises* w!i<j laid them mat 
arid built them? They are mlns-al 
engineering works, far ahead of 
anything on earth. In fact, we have 
done nothing on out* earth which 
w ould be visible were \\x to go to 
Mars and set up our largest telescope, 
Lowell believed, and many others believe, 
that the canals are the work of intelligent 
beings. These canals, or whatever they 
are, must have a width of about iliirty 
miles tn order to he visible to ns on earth. 
This width is made up of probably a wa- 
ter channel plus vegetation growing back 
from each hank of the channel, as would 
be natural. Possibly the banks are also the 
inhabited areas, as the oases are thought 
by some to be. It has been suggested that 
the lines are. in addition to being water 
channels* lines of communication and 
transportation. Nothing would be more 
natural, at least as we look at things. 

It should he realized that while Mars, 
earth and all the other members of our 
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been given to a great many 
of the features. 

The Martian polar sn>'\v 
cat 1 - are shown nil the globe 
in white, These caps are 
probably real snow, such as 
wt have mi eartli. The dark 
areas are not oceans, as was 
at lir-t thought, Tlu->e dark 
area.-, which come and go 



Some said that until the alleged lines 
could he photographed their exi-i- 
ence could not he conceded. They 
forgot that tin- trained human eye is 
a tremendou.-dy sensitive discrimina- 
tor of light values, that the lines are 
extremely faint and that the air of 
the earth causes them to tremble 
and shift hack and forth. This as- 
sists the eye in detecting them hut 
P r c v c n t s the pho t< >graph ic p la i e 
from recording them. 

\s Lowell and others continued 
their observatii ms and new canals 
ami oases were added, it occurred to 
Lowell to construct a globe of Mars which 
would show everything known up to that 
date. He did this, the labor involved being 
tremendous. Xo object was admitted to 
the globe that had not been seen by at 
least three independent observers. Many 
of the objects had been seen and reported 
by over thirty independent observers. In 
fact, the markings on Mars became so es- 
tablished in astronomy that before the 
globe was entirely finished names had 



Wilaon Ob- 
itsrvatary, ant] Giani 

T>' I c ■, fftfi r, Shawn n t 
Ritfhr ; tnibct, Photo- 
Electric Ceil That 
Helps to Cuntrql the 
Great 1 nitrumeni 

with the seasons, arc vegetation. This veg- 
etation begins to appear in the Martian 
spring in one hemisphere, while in the op- 
posite hemisphere the fully developed 
vegetation begins to fade, just as occurs 
here on earth. 

There is#a terrible shortage of water on 
Mars, at least as we regard water sup- 
plies. It never rains on Mars any more, 
the nearest thing being a heavy dew which 
freezes at the poles and accumulates a 
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Portable Gold Separator in Action ; Increasing the Price of Ookl Hus Caused 
Thousand,-! to Join the Rush to Mining Regions 



GOLD SEPARATOR HANDLES ORE 
BY CENTRIFUGAL FORCE 

Fast, efficient handling of gravel in gold 
placer mining is accomplished by a sepa- 
rator using centrifugal force. The ma- 
chine is said to be capable of recovering 
ninety per cert of the values from gold- 
bearing ore. It is especially adapted to the 
use of individual miners, being simple to 
operate. The separator is demountable 
and may be packed or a mule's back. 



EARTH’S STEAM 
TO RUN TRAINS 
IN ITALY 

Natural stfcim issuii igS 
from the ground will be. 
used to run trains on a* 
railroad between Rotue^ 
and Florence* Italy* Th^ 
stFalYrwi 11 h^coiivcrtecL 
into electrical energy for* 
propelling the trains. fm C 
one section of Italy there 
is an area of 100 
miles under which 
is constantly being 
erated, By tapping th 
under ground reserve 
with ten-inch drill h 
and casing them, it h 
been found possible 
only to increase the volume of steam 
also to control its flow. One steam well 
reported to deliver about 220*000 
of steam per hour at fifty-nine 
pressure per square inch. This wc 
get her with two others, will produce steam 
sufficient to provide 20,000 kilowatts of 
electrical energy. 

: 

BARRIERS ON ROAD SHOULDER 
KEEP CARS ON HIGHWAY 



MIRAGES USED IN MEASURING 
DISTANCES ACROSS WATER 



Serving to retard erosion and to keep 
automobiles from making ruts along paved 
highways which pass through grade cuts, 
spaced barriers have been erected on the 



Engineers of the .Canadian government 
have used the mirage m measuring dis- 
tances across large 1>odfi> « .f water. This 
new system of measurement is based nil 
the fact that refraction over water is al- 
ways greater at night and distances ‘W*r 
water which are invisible in the daylight 
can be seen at night by tin u-c of lights 
on the distant shore. In the < im naa n hay 
district of Ontario so ml stations built tor 
measurement purposes cannot b< ■■n 
from other stations during the da}, but :it 
night strong electric lights maki the sta- 
tions visible. After four ■ ’clock in the 
afternoon, the mirage makes possible bel- 
ter sight of the distant station and at 
night tit is becomes still better. Armed 
with figures on the refraction of light, the 
engineers are able to calculate the dis- 
tances accurately. 





Auto Shown with I is Bumper against Barrier Erected 
(a protect the Koad Shoulder 



shoulder of roads in parts of Illinois. The 
barriers are spaced thirty to fifty feet, de- 
pending on the decrees of incline. /, V 

f- Jit*. 
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Latest Conveniences Save Time in Kitchen 



Inset. Toe Space Curves Upward to 
Eliminate Angles Hard To Clean; 
Hcrnam, Left, Handy Storage CitiU 
net; Bottom. RikIu* Nev- Typt- of 
liiectrit Dishwasher Fits Lnto Cup- 
Ijoarrj Space Leaving L ! snit^lc Surface 
tin Top. Note Lighting Device be- 
neath (he C linnet a - the 
Right Hand 
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SEA SHELLS CUT AND POLISHED I ors* artificial flower and feather makers, 
FOR TOURIST TRADE producers of dog foods, pencil slats, curled 

h;iir, lava products* covered buttons, tack- 




hi fcks, smoking pipes* cement guns* 
Venetian blinds and hardwood crutches, 

■‘is r / * 

MYSTERIOUS GAS IN SUN'S HALQ^ 
? IDENTIFIED AS OXYGEN ^ 

V d hat mysterious element to which the ~ 
major radiation from the sun's halo or j 
JCnrona has been attributed is nothing O 
i lure than oxygen, Dr, 0 Id Mrrmd i ii~ 

■ ! S s a urd obse rvatory, ag d f)r, J* (’. Boyce/Y 
of Massachusetts restitute of Technology,^ 



' h a v < i det inhed tli fee d ITEe strongest 1 i ti v> 
in the corona with neutral oxygen atoms 
in tin high solar atmosphere* f'hese atoms 
I i r to be in very peculiar states of ex- 
citation. Careful checking of the "flags" 
down by the elements in spectrum photo- 
graphs made possible this latest discovery* 
I’lii flags are lines that appear wht5tb. 
light is dispersed by a prism, 

t/5Ti — : — — 

METAL POINTS ON CAR BUMPER 
KEEP OFF RIDERS 

Pointed metal attachments for the auto- 
mobile bumper are available to discour- 
age riders from sitting on the bumper. 
Not only does it prevent damage to the 
bumper* but it keeps children from riding 
in a dangerous position, feet out in the 
path of oncoming vehicles. The attach- 
ment may be installed quickly. 



Artist Showrt witH Shrilg Which He Hai Prepared lor 
Tourist Trade in Distant Pom 



Cutting and polishing sea shells for the 
market is an art th at L F. 11 eft rich, of 
San bYnnr iw-n, tms fgmul profitable. After 
tfuTTshells are prepared for the tourist 
trade, they are shipped to Tahiti, Hono- 
lulu and other ports. 



ODD OCCUPATIONS ARE LISTED 

under recovery act 



Many strange occupations and unusual 
industries have been revealed by a Ii~t ■ -i 
jkipplicatiorts for the Blue Eagle of ilv r.a- 
^tional recovery act* For instance, "vi -c- 
•extrusion’" and “trains parent materials 'on- 
Iverters” appear under the same classifica- 
tion with the drinking straw, newsprint ^ 
^licf soda-pulp industries. The box nw. 
y pas led- shoe-shank* leather-board* stitch- ■ 
-down shoe and theatrical-dance footc o 
industries are divisions of the shoe bu-L 
3ness* The hog-ring maker's industry m ni- 
ggles with those turning out lead-head 
hails* corset steel, ring travelers, teet 7 . 
y).m>ttire chairs, katainein* ash cans, md 
’Jc hucks. Even the preparation of anti-U 
holer a serum is a business. 



Among tiie 
’fniscetlaiieous industries are : hotels, dub- 
pud theaters, punchhoard makers* burial 
insurance societies, cemeteries, ehiroprac- 



inled Device for ftct-pin; 
Bumpers; Enlarged on V 
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“BOTTLED” GAS FOR HOME 
PRODUCED CHEAPLY 

In t)ic prijrlucliuir iif Si ri!hi?tie 
benzine, a German cle mical om- 

^cern has obtained a gas by-prod* 

*uct which* it is claimed, mil be 
for fuel and illuminating 
purposes. This gas is “bottled' 1 
in steel cylinders, one of which 
ittld last an ordinary household 
for one to three months, and ren- 
ider it i mb pendent of gas com- 
panies. The fuel is called propan 
gas and is free from carbonic 
oxide. In Argentina plans are he- 
dug made to supply a synthetic 
gas in liquid form in tutus where 
natural gas h not available. This 
fuel is likewise a by-product of making a 
chemical sub stance, and it i* claimed it is 
less expensive than other forms of fuel 
now in use there. 

— - — G/ 5 l? 




Mflp^s May Be Drawn Efi Crayon on Large Concrete Globe from 
SttiliL] Attas r Note Litics Denoting Meridians and ParaJEeSg 



CONCRETE GLOBE FOR SCHOOLS 
USED AS MAP BLACKBOARD 



SMALL POWER GRINDER DOES 
WORK IN CLOSE QUARTERS 

Sharpening, grinding and polishing op 
cnitious, particularly in close quarters, are 




accomplished eas- 
ily and quickly 
with a high-speed, 
portable electric 
gri n d cr tv Is i c h 
works at any an- 
gle so if can he 
operated in irreg- 
ular-shaped holes 
or around comers* 
T t weighs three 
pounds and comes 

equipped with 
three grinding 
scores of shapes and 
The lord has a maxi- 
rc volution s per 
motor can he 



Students learn geography more easily 
by means of a large concrete globe on 
which maps may be drawn in crayon. 
After the lesson, the map can he erased. 
The globe is three and one-half feet in di- 
ameter and ten and one-half feet in cir- 
cumference* The concrete shell is one 
inch iltick. Weighing about 300 pounds, 
the git die may he turned easily upon its 
concrete pedestal Meridian and parallel 
lines in contrasting colors enable the stu- 
dent to draw accurate maps. 

cy/s / 



CONSTANT-FEED OILER SAVES 
LUBRICANT AND BEARINGS 



wheels although 
sizes are available, 
mum speed of 17,000 
minute and the universal 
plugged in on cither alternating or direct 
current. Dust-sealed ball bearings reduce 
friction, eliminate over-heating and as- 
sure maxim uni power delivery. It grinds 
irregular as well as plane surfaces and 
ku he used wherever current is available. 



Adjustable for one drop of oil per min- 
ute, or mure or less as desired* a 
industrial oiler with constant feed 
lubricant and the hearings. It does not 

permit over feed- 



new v 

savt-s 




U ftuhlier-snled football shoes arc said to 
offer a surer footing on frozen fields than 
leat her-cleated 
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lug and subse- 
quent waste of oil, 
nor does it restrict 
the oil flow and 
cause hearings to 
burn nut. The nil 
capacity is suffi- 
cient for ten hours. 
To prevent metal- 
lic dti<t from co li- 
ra tuinat i Tig the oil, 
the reservoir is 
practically sealed. Air vents in the reser- 
voir insure a consistent jjrft vU/ 1 teed* 

\^rb/n 
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Top, Safeiy Glass Waul cl 
Be One Feature of ihe 
Idea] Automobile ; Cen- 
ter* Jf -Type F»n Used 4 
ur! lhr- 6 tt^Mei to EEim- 
inne AnnUter 

Step in/ltie Enniuses' 
Advance toward an Effi- 1 
cicnt, yuici Motor j Bot- 
tom, Oil Etc Springs with 
] nscrJta Shown in Inset ; 

I licm Three Things Are 
i;Ci.;n :■ as Valuable 
Codtrib lit Hi na to the Fu- 
ture Car 



’V/O.U’VE never seen a car like ii « Under 
1 the hood is a supercharged motor. 
Tis steel body is mounted on an A-X frame 
and is equipped with a ventilating system 
and non-shatterable glass. Cooling of the 
floating power motor is by air alone, For 
good measure it offers an automatic clutch 
and a self-shifting transmission. It has no 
axles to carry vibration to the frame and 
needs greasing only about once a year. 

Probably you never will see a car like 
it, but one can't be tori' sure, because in 
time the average car tends to become a 
composite of the best features of the in- 
dividual cars of yesterday. In 1900 the 
Columbia had the distinction of being the 
only American car with a front -mounted 
power plant. Mercedes, Olds and Fackard 
first offered automatic spark advance. 
Pierce- Arrow pioneered pressure lubrica- 
tion for the engine in 1904, while in 1908 
Ford introduced left-hand steering. In 
1921 Duesenberg was a curiosity because 
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Ideal of a CAR ? 




I eating German SpringLnf; System ■ Tit Advantages 
of Ho tit Higid and Oar ilLitnm Ax tea 



Cspfrlfiftf, I'itLi l^nijinr O^riin 



of Its four-wheel brakes, while as late as 
1926 Still? presented safety glass. 

These d estralde features today are com- 
mon to all cars. What* then, are the fea- 
tures l > f today’s cars that could he assem- 
bled into an ideal creation? 

There is no car with the Chrysler auto- 
matic clutch, Ren self-shifter and Auburn 

Pdivct Booster Brakes 




dual ratio iti combination, hut there would 
he no engineering problem in combining 
the three ideas. For good measure vve 
might add tlui oil-cushion clutch of the 
Essex Terraplane, the banjo-type rear 
frame of the Graham and the double- 
cantilever rear springs of the Continental. 

Because everyone's idea of an ideal car 



differs F the greatest difficulty in assembling 
this perfect vehicle is our own view of the 
situation* There is the belief that we may 
expect to see a blend of the hydraulic and 
mechanical principle* in braking. In am 
event we will want to arid the "mechanical 
foot" as sponsored by Fierce-Arrow or the 
vacuum booster featured on the St rule- 
baker line. The foot brake pedal will give 
way to a mere treadle with which the driv- 
er brings into action the power needed to 
actuate the braking system. Clutch pedal 
and free-wheeling unit will be done away 
with in this ideal car. Automatic coasting 
will be by means of declutching. \ button 
would keep the clutch from disengaging 



when 



dcsUed to hold the car back 



it is desire cl 
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with (lie aid of motor and second pear 
when descending a steep hill. 

Considering the fact that nur ideal ve- 
il trie would spend most of its time travers- 
ing streets in fair in middling repair, or in 
dashing over highways that have Wen 
patched, we would he justified in selecting 
air wheels as a necessary part of the 
-rheme. We con Id net afford in overlook 
HupturddleT side— > way eliminator If we 
did nnt have AJnrmorTs selective ride con- 
trol, the alternative would he thermostat- 
ically controlled shock absorbers as on 



Stut z nr Willys, 

An idea of hmv outstanding features 
can be combined is offered by a close-up 
of the ideal motor. A \ -12 arrangement 
would enable us tu feature the one-piece 
casting for the two blocks as now offered 
in the Ford V-f>. We would use as much 
aluminum as possible, as in the Marmon 
sixteen motor, and the separate heads 
would he the alloy so successfully used by 
Graham and Ford, One of our combina- 
tions would be to effect such a clever com- 
bination of motor spec ili cat ions a* to ob- 
tain the result achieved in the case of the 
Pontiac straight-eight motor, where only 
fifty per cent of the motive power is being 
tapped when the car is running sixty 
miles per hour. 

If we incorporate the Franklin's contri- 
bution, this hypothetical motor would fea- 
ture direct air cooling. All cooling of mo- 



Top, Drawing qf Hudson's Built-In Radio; Bottoj 
“ linddcniat Starter with EtarlerJlur 





ors is' Dy air, the process being merely 
indirect where water jackets and a radia- 
tor are provided. This would hold true 
even if the much talked of ^closed-radia- 
tion" system were adopted. Ev eliminat- 
ing the filler cap and the overflow pipe it 
would be possible to use ethylene glycol 
or some similar chemical in the cooling 
system all year round, the motor running 
cooler in summer and being fully protect- 
ed in winter. But the system still would 
he dependent for its success on the vol- 
ume of air blowing through the radiator 
and over the motor block. One advantage 
in using a blower would be that we could 
add modified supercharging. 

To protect and lengthen the life of our 
ideal motor it would be advisable to add 
such efficiency accessories as doyvn-draft 
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Circle, Slower aM 

SLiiunriHi Holding Modern 
ter, Ci« k. Circui^BterJto 
tom. 
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Air.Coppftg System': Risht. 

hail!.! Slirflter ; Cen- 
liminaurt Fuses; Mot- 
UTTitfI : f5^la 



i lt|ivi J eht, Pnnrwr, Hi L r| 1 1 1 

enrburetinn am! a combined n.ir cleaner, 
silencer ami backfire trap, Next we would 
equip it with .1 special oil radiator such as 
one finds on Stutz, Buick, Packard and 
ITupmohile. Having no water in our spe- 
cial motor, however, ii would be necessary 
to revise the oil-cooling process some- 
what* At any rate we would add the es- 
sential feature: bv-passing the oil o that 
we can control its temperature. 

A male of simplicity would be the use of 
hydraulic valve tappets as on Cadillac and 
Packard \2\, Tappet clearances would 
thus adjust them m Ives in accordance with 
temperature changes* In view of the fact 
that Buick and C hevrolet have gone ;l3I 
these years featuring valve- in -head design* 
nur motor would offer this particular d - 
tail. But we would borrow a line from 
Ducsenberg and Stutz by using overhead 
camshaft*. We might possibly use tour 
valve- per cylinder in which case we would 
have a pair nf overhead camshaft-; for 
each block. Nashs twin ignition and 
Packard'* twin eoik would he u-ed. while 
a number u£ t theriuosmts would com ml 

, J 






P O P V L A n M ECHANI C S 



# 




#■ 



m 




Top. Measuring Caf Noise*' Ccnlcr. ' DfifcvnberjE: En- 
gine with Super diarffer ; Bottom. PuaFRatio Unit 
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engine and carburetor 
functions. All choking 
would be auto nut tic. 
Starting would be by 
means of the DeSoto co- 
incidental starter or 
Chevrolet's startcrator. 

Even if we decided to 
combine Franklin Olym- 
pic's air cooling with fluid 
cooling, the use of over- 
h ea d c a m s h a f t s would 
provide a means of adopt- 
ing belt less fans. And wc 
could also use a brace of 
water pumps. The trend 
of today being decidedly 
in the direction of higher 
compression our motor 
would lie at least six-to- 
on c ratio and would 
therefore run at a more efficiently 
high temperature. 

! would be well to place the 
r-fr-vudeal features as far away 
from the fuel system as possible, 
i i rah am divorces the two so that 
each occupies a separate side of 
I 'm t rotor, affording excellent fire 
protection* From Lincoln wc 
would borrow the rear-mounted 
distributor. From Franklin we 
W"UH annex the practical idea of 
a crankcase holding ten quarts of 
oil, nr even more. 

I he entire motor would be a 
study in floating power, a la 
Chr\ ler. It would have Hudson’s unique 
n-;inkcasi' 1 * nidation and to keep down 
. ■ . r ! mi dept - its and to free tiie piston 
i iny from gums, it would carry a Remo— 
1 1 1 ; t liniMl; device offered by Old? mobile. 

.Starting with a motor like l his it would 
he fitting that the transmission of power 
[ik tin u-’ should be by means of an 
iiil-rndiiMia ■dutch such as one finds on 
Kssose Terra plane* A choice would have 
in be marie from several types of trans- 
i -i -di : but it would be worth while to 

tn for a combination of Chrv slur's multi- 
range g* -Lrr-d with Reo automatic shifter 
uTirt tin Dodge all-quiet transmission. Bc- 
! and shis v, "utd come Studcbaker's roller- 
bearing univ( ’■Sfi] joints. Rear drive would 
in ciiht-r hvpoid or Nash’s underslung 
worm drive. Worked in here somewhere 
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would be Auburn’s sys- 
tem of .selecting the final 
drive-gear ratio* and, uf 
course, Auburn’s combi- 
nation “A'" and "X ‘ frame 
would save a lot of inde- 
cision tor our choice of a 
foundation for the ideal 
vehicle. As many of the 
vital parts of the running 
gear as possible would be 
cent rally lubricated or 
protected by oillcss bush- 
ings* 

This perfect car prob- 
ably would have cam and 
lever steering, headlights 
on the front tenders, dual 
mufflers and a hi-levet 
battery. Brake drums 
would lie of the ecu tri fuse type, 
nr they might be east molybde- 
num, as on Cadillac The T ■ ■- 1 n ■ r 
ventilating system would be 
among the appropriations, and 
other conveniences would be 
LaSalle's rainproof cowl vciiitla- 
tor and Chrysler s oil it e spring, 

With independent springing of 
road wheels, a major cause ui‘ vi- 
bration would be eliminated and 
the lowest-priced cars would h- ■■■ ■ 
a smoothness of operation that 
was thought impossible ten years 
ago. The new design would pro- 
vide independent wheel spindl 
curried on their own springs, 
either tlat-Ieaf or coll, One American man- 
ufacturer, at least, plans i ) include all 
four wheels in the change l ■ inch he mb 
springing. 

With front-end shimmy a oin-inut men- 
ace to high-speed motoring, und r nd vi- 
bration so tiring to driver and passengers, 
engineers ,are turning to ind- pemb n: 
springing of -front wheels — and in Mime 
instances of alh Wheels- — as the answ er to 
this problem. 

Making opposite wheels of a car frv< tn 
move up or down as necess ity is like un- 
tying a bound man’s ankles. \ t m longer 
will the man be obliged to jump violently 
to clear small obstacles. Instead, lie can 
step easily and smoothly. Ami tn an auto- 
mobile the action is similar, resulting in 
much smoother running and steadier con- 

^3 , 1 «i \ -J # 4 ^ 






Tup, Kilrninp Wh-tpl Wobbly : Certcr.'Aut mjnHc Choked 
Bottu - W bctlln Clutch UntT " 



trod, especially at high speed. Riding qttal 



[tiesfare sjjud to be excellent, f 
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Attractive ArrAnRemcnT wf Lights on Thig Chinese Theater Turns the Struc- 
ture into a Brilliant Crown for N ijfht- Advertising Purport ; j 



b t n r m s. Photographs of 
the strange lightning in 
one storm shn w c J a 
shapeless mass of laven- 
der color apparently ih fil- 
ing downward. Near the 
ground, the mass seemed 
most brilliant, giving the 
impression of a gigantic 
fireworks display. Two or 
three glowing globular 
structures rolled along 
high-voltage power lines, 
then bounced to the 
ground and disappeared 
with a loud report, 

G/tr yS 

PRICES OF MEAT 

CALCULATED BY 
SLIDE RULE 

How to price steaks, 
roasts, legs of lamb, veal 
chops and other meat 
cuts is determined quick- 
ly by a slide rule. Whole- 
sale prices vary front day 
to day and a carcass or 
part of a carcass is pur- 
chafed by ihc dealer at 
an even price per pound, 
But he must sell the 



As 



BLAZE OF LIGHTS TRANSFORMS 

in theater into big crown 
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Nowhere is tile Chinese love of brilliant 
color better exemplified than in the deeo- 
5 rations of theaters ill that country. One 
^ Sh a ragha i j> 1 ay ho u s e rose rubles a g ia n t 
* jeweled crown when illuminated at night. 
Luminous neon letters at the top indicate 
* l he name of the theater and the play 
sj while other signs show the names of the 
T players. Iti this manner the entire build- 
£#ing is transformed into a mass of color. 



MYSTERY OF BALL LIGHTNING 
STUDIED IN WINDSTORM 



Z3l(* (V 

Ball lightning, one of the electrical mys- 
r tcries of the air, seems to he connected 
"with the clouds of dust blown before a 
* "line squall' 1 wind or a tornado. This is 
^ the observation of Prof. J, C Jensen, of 
Nehrfciik^- - Wesleyan uJjiv frsity^ ^after 

' $ ^studying the phenomenon in several 

j ^ vvt^ir ' ''Lfe 
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cliuicu cut ' nt a much higher price than 
j 1 ! : ■ I- ^ . b, i r'. t> T 5r) bis problem is to price 
■ rli mt '-i m i pet it ively, yet be assured of 
a certain pront on the whole purchase. By 
setting the slide rule with the desired per- 
centage: lined up with the figure represent- 
ing the cost per pound, the dealer may 
read off the correct selling price for the 
various cuts. The rule also may serve as a 
ready reckoner for any item. If the mer- 
chant knows his cost, and i li-e percentage 
of gross profit desired, the correct price is 
shown k setting tin- slide properly. 
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How Much the Butcher Should Chsrgc for Any Cut 
Is Quickly Calculated with This Device 



C Queen Elizabeth'* physician, William 
G fiber 1 1 coined the word "'dect dotty/' 
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POSTMASTER APPOINTED 
FOR SOUTH f 

Establishment of a post office 
at Little America, in the Antarc- 
tic regions, has been announced 
by the United States post office 
department. Dr. John Oliver La 
Gnrce. vice president of the Na- 
tional Geographic sociot Va_bj.fi 
been-0pp0!^ted postmaster of the 
world's southernmost #4 seulc- 
nitm," This unique post office is 
a part of the second Byrd expedi- 
tion to the Antarctic, led by Ad- 
miral Richard E. Byrd, on a two- 
year stay in the area of the South 
Pole, A spec nil three-ten t stamp 
has been issued by the govern- 
ment in honor of lire expedition 
and more than 35,000 letters were 
mailed on the Byrd vessel far in 
advance of the sailing date. A charge of 
fifty-three cents is made for each letter to 
meet the expense of transporting mail to 
and from the South Pole, 
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Accurate in All Detail This Model Auta Bven Ha* Wind 
That May Be Rolled Up and Down; Net# Tiny M^tuc 
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SCOREBOARD ON NEWSSTAND 
ATTRACTS BUSINESS 



g By installing a scoreboard on li it; stand, 
one enterprising newsboy Has increased 
bis business materially. Persons who are 
not regular customers stop to examine 



EXACT MODEL OF MODERN CAR 
WINS BUILDERS A JOB 

Complete in all details, even to the re- 
quired number of leaves in its springs, a 
scale model of a Dodge coupe has been 
constructed by two Chicago youths. The 
chassis, built of m eta If has the Dodge 
bridge-type frame, while the engine has 
been reproduced faithfully, with floating 
power mountings, generator, starter, horn, 
spark plugs, ignition wires, oil leads, car- 
buretor and other power-plant features. 
The body is metal, hand-formed and weld- 
ed into a single unit. Doors are complete 
with latches* locks and dovetails. Steering 
connections are duplicates of those in I lie 
full-size automobile* Body interior and 
rumble seat are upholstered. The instru- 
ment hoard is a perfect miniature of the 
original So exactly was the model con- 
structed that K, T. Keller, president of 
Dodjgc, offer ad the young craftsmen pnsi- 






lions in the company's tool department., / 
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EXTRACT FROM WHALE MEAT 
USED IN MAXING SOUP 



Aitraclcd by Scor-eboard, the Customer’s Eye Is Drawn 
ID Newspaper on. the Stand 



the scoreboard and often purchase a mag- 
azine or newspaper before leaving. The 
board is small enough to draw spectators 
within buying distance of the stand* 

d (*{l „ U „< J)U 

. Hi *1 1 _ U. W i\f J 



Whale-meat extract promises to come 
on the market in Norway as the result of 
a new process for making extract fnr 
soups and other uses. The extract i> taken 
from whale meat brought in by the Nor- 
wegtan whaling deer* 1 1 s cost nf produc- 
tion is said to be three cents per ppuml 

<*&&£?. *hS£uu 
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PO TULA It ME( HAXICS 



Planes ‘Destroy’ New York in a Mock Attack 



c 










Fla; R-L-p f c ti t eil Enemy Bomba in Retena Ntght Atrial Matneitversi al N nv York; Fhuto Shows “'Buml.it>' 

Being Dropped on the City by Attacking Planes; Usq of Flares Made Scoring of Hits Possible 



lie 
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Theoretically, New York City was "de- 
stroyed" by an air attack a tew week* 
ago by twenty-seven army planes which 
“bombed" the city while the residents 
were at dinner. The mock attack was pre- 
limina ry to an air pageant and the attack- 
ers used flares instead of bombs to score 
their hits. The hares were dropped from 
a height of 3,000 feet, 

jA 
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an enameled interior reflecting only defi- 
nite wavelength* of light not detrimental 
to the use of the instrument. 
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METER SCORES BRIDGE GAMES 



FOR CONTRACT PLAYERS 



All possible contract bridge score* nudtf 



be shown, one at a time, by a new autn- 



? MICROSCOPE OF SUPERPOWER 

<,{> 

Capable ot highest precision at 'magni- 
Hcafions of 5,01 ih times, a new microscope 
i* constructed rigidly to eliminate vihra- 
** tion. Three long benches mounted 



matic device. Tt show? first what was bid 
and whether vulnerable or not vulnerable 



on 



■■wheels support the apparatus, which ha* 
^ptrnty of shock absorbers to dampen vh- 



/ brat ion. Absolutely pure mono chromatic 
light, rugged and accurate focusing mech- 
anism and suppression of distracting noise 
from the spark gap are among refinements 
in the microscope. The equipment is in- 
in a light-tight jaboratory having 

.tty/-' & , 
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and finally, the ex^* 
act result in point*** 
above and below 
the “1 ine” after C 
the play when the*: 
number of tricky 
taken has been re-J 
corded. Flic scar- 
ing meter shows 
automatically enr- 
rect small values 
where six or seven- _ 
is bid naud made, recording the score when ^ 
vulnerable or not 
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CHILD’S SLEEP PERIOD VARIES 
WITH CHANGES IN WEATHER 

Weather affects the length of time that 
children sleep. naps being noticeably long- 
er on rainy days. Tests conducted by Miss 
Run i c at- Fierce, of the (Tevelftm! 

Health a$'<»L'iatiofc r showed that boys 
to sleep longer than girls. Nap lengths 
drop tremendously on the first day of se- 
vere weather change, either hot or cold, 
but the sleep goes back to normal if the 
extreme cold or heat lasts for more than 
one day. Sleep falls off markedly before 
an illness. Miss Pierce also Found that 
two and three-year olds do not sleep long- 
er as an average than the four and five- 






ARD OF OLD MINT MINED 
TO RECOVER GOLD pUST^ 

Tiny flakes of gold lost in rldor Sweep- 
ings, ashes from the furnaces and broken 
graphite crucibles are being recovered 
from tin backyard of the old mint at Car- 
11 Cityj X in melting the gold when 
the Tfilul . i - it? operation, the crucibles 
sometimes won hi break and the gold 
would be -pilled into the ashes. Not often 
were government employes aide to recov- 
er this gold a ml the ashes were dumped 
into the yard. The broken crucibles, car- 
rying small . i : i l ‘iims of gold in their pores, 
were also discarded. By grinding down 



the crucibles 



with an emery wheel, the 
miners recover the gold from the powder, 
A sluice box used in the process. 



Backyird of Old Carson Ctf 
Being Car ncij on to J 



How New Te?iH 
chine ; It 



w by Latest Ma- 
Minuttu 



RE-TOOTHER FOR HAND SAWS 
IS RAPID AND ACCURATE 



All kinds of hand saws can be re-toothed 
rapidly and accurately with a small ma- 
chine which treats a twenty-six inch saw 
in three minutes. It is not necessary to 
grind or shear oft old teeth because the 
new ones are punched over them. Each 
tooth is uniform and any number of 
points from four to sixteen per inch can 
be cut. Ten saw carriers, equipped with 

graduated bars, are available, each har 
punching two different number, 
of points per inch. It is simple to 
operate since there are no com- 
plicated adjustments, and the feed 
pawl which moves the saw works 
on the graduated bar, lints insur- 
ing uniformity automatically. The 
punch and die for cutting teeth 
are of hardened inn I steel and the 
punch can be resharpened by 
grinding. After the new teeth are 
cut, it takes only a few minutes 
to put a cutting edge on a cross- 
cut or rip saw with an automatic 
saw filer. 



Mint Where M miiig 
over Gold Loot in Sweepings 
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C Forty years ago, there were 
only four automobiles in the 
Uniped States. 



HjC 







* 



t 






* 



* 








X-RAYS MAKE WATER DEADLY 
TO SOME PROTOZOA 

- i 

X-rays played upon water or nutrirm 
fluids make them deadly to protozoa *y 
producing very small quantities of hydi’'^ 
gen peroxide. Dr, C. V- Taylor, j, 10 . 
Thomas and M, G. Drown, of J 
Stanfor d University, conducted _^n ET^ 
experiments recently w hich iiuli- jJjfl 
rated that the addition nf J i ii e ' jfl 
part of hydrogen p crux id- to 'B 
450,000 parts of water rendered it , mmm 
toxic to the protozoa. However,^. fSS 
X-ray treatment > t highly 
fied water did not have the same £ 
effect, due possibly to the fact 
that all possible traces of dri-c#yy 
solved oxyged had been extract- 
td, thereby blocking formation of the poi- 
son, The ex peri n enters regard the pro- 
duction of hydrogen peroxide by X-rag 
action a? of considerable significance in 
the kn"Avii deadlines^ of X-rays to pro- 
tozoa and Other 1y pcs >»/ celh. 
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SIMPLE TOOL FOE BRAKE DRUM 
REPLACES COIL SPRING ^ 

MWnfoblic 



Converting Olit 
Tirtj im* Lf : 



with the aid of two .small hand- operand 
machines and some galvanized wire for a" 
base* The mats are suitable for use on 
1 doorsteps, m bathrooms, behind counters * 
or anywhere che where a sure footing ds 7“ ' 
needed* A cutter slices the tires intc?y 
strips and a punching machine with an* 
interchangeable double punch measures 
and perforates the strips at regular inter-' \ 
vals* It also shapes the ends of the 1 1 ( 

• and in addition makes the spacing ^ - 
->er-* The tw"n machines weigh less than 
^ seven t y-h ve pounds ami can he operated 
in a small space, or even from the rear of 
j a truck, An old tire makes from two to 
} three do«r mats and from fifteen to twen- 
ty-five square feet of matting can be 
turned out by one man in a day, 

Q/$~c 

HEATED SEEDS GROW FREAKS 
IN PLANT EXPERIMENTS 



Replacing coil springs ii 
brake drums is simplified by an inexpensive 
tool. Essentially, it is a strip of chan net 
iron about twelve inches long. Each end 
is especially designed for the work it does. 
In use, the tapered cud is placed in one of 



Freaks of plant life are produced by 
seeds which hare been exposed to high 
temperatures over prolonged periods. 
Prof, M, Nav as hin and P* Shkrarnikov, 
o I Ihi T Timiriazjiv RioloIflcal^nsTitute of 
^r^cow, Subjected seeds in a closed bot- 
tie to a temperature of 1 31 degrees Fah- 
renheit for twenty days and then permit- 
ted germination. Most of the seedlings 
produced were abnormal, the development 
of both roots and leaves being affected. 



... i Is Rcpt.jxi <m Brake Drum by Means at 

Tut,] Shaped Ltke a Channel Iron 

tin :ng holes on I he brake-drum frame. 
One ii ! of the coil spring is placed hi the 
opposite hole on the second half of the 
frame, wit It the other end of the spring in 
the channel of the tord. Pulling the larger 
end of the tool stretches the spring so that 
it slides down the channel and into its 
proper place. -ft 
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Shed Mounted on Wap on Wheel* Serve* as Roost on Turkey' F;irm: by Moving the Roost train One Plate to 
Another Frequently, the Farmer Keeps Hla Flotk Healthier; Permanent Roosts Subject the Birds to Disease 
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PORTABLE ROOST FOR TURKEYS 
KEEPS THEM HEALTHY 

Mounted on four wap: on wheels* a port- 
als le roost for turkeys is helping keep a 
flock n | Colorado birds health y r The roost 
T turned frequeh 1 1 y to prevent disease. It 
may he pulled from one place to another 
!>v truck fir horses* The frame is con- 
structed of tWGD-hv-four boards, with a 



move the selector disk without also nun - 
mg the recorder disk. When Hie latter is 
turned, it automatically registers the num- 
ber called on paper moving underneath* 
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HEAVY WATER KILLS GUPPIES 



TADPOLES AND WORMS 

sdi-i. c c Pi t <■<-* 4y/£/ja 

\ allied at ]ier gram, or SnOfl per lea- 



lop, similar to an open shed. 



poemful, the recently discovered "heavy" 



-jpoo 



r is being produced in small riUiin- 
Wittes, a 



thimbleful every two days* at 
NUMBER RECORDER FOR PHONE rjj Vince toiT s Frick rhetnical laboratory. 

"pH vary water t ^H r laina lwhw-M urt Tch hv- 
^drngen„ by weight, a> ordinary water. It 
itlias been found deadly to guppy fi*h t green 



^ ^ SHOWS CALLS MADE 

1 ^ AH telephone calls are counted and the 






numbers are recorded on a roll of j>aper 
by a number recorder which is used in 
i Germany w ith the dial-type of instrument^ 
TinrtctfpTTiJne user who equips Ids instru-'^ 
nient with this dc- 



■ifrog tadpoles and worms. The tadpoles 
■^survived only one hour. Prof, Earle E, 
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vice thus has a com- 
plete record of ev- 
ery number called 
during any period 
of time. A disk on 
l he record er fits 
<M>vcr the dial on I he 
telephone. This disk 
lias finger holes cor- 
responding to those on the selector, and 
the telephone instrument i- screwed tight 
i to tiie call recorder so it is impossible to 

3 ® 



*K 



5 

1 




Culey has demonstrated that the heavy 
water has a smaller capacity for dissolv- 
ing salts than ordinary water. Tests are 
being made to ascertain its effect upon 
acids. One part of heavy water Is found 
in every >,000 parts of ordinary Princeton 
rain water. Twelve hundred gallons of or- 
dinary water are treated in order to pro- 
duce three ounces of the heavier product, 



c Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished hv our Bureau 
*nf 1 1 ) formation upon receipt of a stamped, 
self-addressed envelope. 
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Top, Two Views of Revolving C;'mp Grill 
Which Is Turned. Toward Wind (o Start Tire; 
After Flame to Gfting, C-ill la Turned Aw.ty 
from Wend to Reduce Draft; Grill la Pivesed 
i n Iron Pipe Inserted into the Ground 



Above. Wire Rjck far Rtflrlfter- 
a tar Holds Hatties Firmly; Right. 
Garbugi; Can w:i h W.i*i->! Lining 
Satk for Clean tirnluval qf Cull- 
' "i* . : Can Swing* under Sink 
Whin Not ih Use: It Has an 
Airtight Caver 



Above, Two View* af Double^ 
Cup Utensil fur Sepai atj rig Egg 
Yolk from the Whue air Open- 
ing Cooked Eek for Eating; 
lielow. Right. Rubber Qund 
Prater; i* Table Edges from 
Damage Wl'.£ii Food Grinder L 
Attached 
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Dummy Flogs Modern Knight Missing Target 




In Italy lo clay modern knights garbed 
f ti medieval armor participate in jousts as 
a part of die government's program to 
cultivate a high standard of physical train- 
ing ami revive traditional customs and 
folk arts. At Arezzo, a picturcst|Ue Italian 
town, a kfiigln ffallnps toward a dummy 
which wears a shield on its left arm and 
holds a weighted rope in its right hand. 
3 { i he knight fails to strike the exact cen- 
ter nf the dummy's shield with his lance, 
springs and weights are set in motion and 
the dummy belabors the knight with the 
rope as he passes. In olden days, the 
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Bijok Holder with Extension Back Accommodate* Sev- 
eral Si-zes -of amines and Newspapers 



knight who failed in such an encounter 
forfeited his life. In a modified form of 
the sport, a straw man was suspended in 
the air with a full bucket of water under 
Ids feet and a ring in the outer hot tom of 
die bucket. Hoys mounted on hand trucks 
pulled hy other boys attempted to pass a 
cane through die ring as they went under 
the bucket and failure meant a ducking. 
The government, however, decided this 
was not exciting enough and did not com- 
ply with the high standard of physical 
training and skill required, so the jousting 
with horses was substituted. 



HOLDER FOR MAGAZINE BOOK 
OR PAPER AIDS READER 

Adaptable for use on hooks, magazines 
and newspapers, a holding device has been 
produced as an aid to reading. Adjustable 
wire damps hold the pages in position, 
Extension bars on the hack of the back 
board permit lengthening the holder for 
larger publications. The bars lock in place. 
A small arm at the top of the elevator 
board may be adjusted tn give the hook a 
more nearly perpendicular position for 
reading while lying down. The holder may 
be closed to the sizc^f an ordinary honk. 





Top, Lor^e Red Hold* KiG Fee! of Stand- 
alii Cluthealint: ; It 1» Attachi-d to Pns’ 
by a U - 5 ha p-o i ] Band of Strsnjj If On ; 
Lotti: Handle Operates lbs Reel Easily 



Above* Three-Piece Utensil 
for R -iking n Cake on Top cl 
Stove over Single Humor* 
Cover Spreads Htat over Tap 
•r- f Cake ; Below,, Felt- Faced 
SHde Attached to Furniture 
Leg^ I 1 re vents Marring Pol- 
ished -Floor Surfaces 



im? 



Above, Automatic Light f <r At- 
tachment Inside Electric Rrfrig- 
orator; Opening the Door CpiuMI 
BuEb to Light; Ir Is Installed 
Easily; Left, Attachment far Jar 
Makes it Possible tq Whip May- 
onnaise with One Hand While 
Pouring: Oil: Action of the Dash- 
er Is Unuim ally Kflfcy 
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BRIGHT-COLORED PLANE WINGS 
HELP SIGHT LOST PILOTS 

-I‘J 3 7 ' 

Suggestions have E :i t*- ti n made recently m 
aviation circle-. that plants carrying the 
air mail lie equipped with bright colored 
wings* Tiiis would aid in locating the 
plane and its cargo if the pilot lands un- 
expectedly or meets \i itli an accident and 
crashes, it is pointed out, and might result 
in saving the flyer's life. The army uses 
markings in brilliant colors which are easy 
to see even at a great distance, hut the 
wings of most mail planes are a grayish 
hue which does not stand out sharply 
from the surroundings when the ships are 
on the ground. 
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CALCULATOR FOR THE CHEMIST 
GIVES MOLECULAR WEIGHTS 



Serving the chemist in the same way 
that an adding machine aids the book- 
keeper, a slide- rule calculator quick!) 
shows molecular weights and the correct 
formula for a large number of compounds. 
Answers to chemical problems may be 
cheeked speedily, while practice with the 
calculator will facilitate the working of 
problems. The device consists of two 
parts, the holder and the slider. On the 
slider is a column 




of symbols repre- 
ss n t i n g va r i o ti s 
positive ions. To 
the right of this 
column through 
t he opening in the 
slider, may be seen 
the column of 
negative ions. By 
moving the slider 
to aline any posi- 
tive ion w i t lii a 
negative ion, l !i c 



chemist readily finds the correct formula 
of the compound formed when these two 
ions combine. ^ ,, j , . £ . 
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ORTABLE TRAFFIC LIGHT USES 
POWER FROM BATTERY 



Current from a storage battery supplies 
the power for a portable ! raid c-Iight sig- 
nal made by a Canton* Ohio, policeman. 
The illuminated traffic semaphore is made 
from a railroad switch light in which red 








Pgliceman 



Ci 



urrpnt from Storage Battery 
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and green lenses were inserted. The liglft 
is attached to the top of a ten-foot sup- 
port and is operated manually. Directly 
under the signal is a floodlight to illumi- 
nate the operator. It has three small bulbs 
and can also he operated by attaching it 
to the battery of an automobile parked 
near by. The signal can he transported 
easily in an automobile and is for night 
use at street inter sect inns requiring only 
occasional traffic supervision, 



LEATHER NECKTIE HOLDS SHAPE 

AND IS EASY TO CLEAN - / t, v J 

Leather neckties which resemble cloth 
ones in appearance hut which have the ad- 
ditional advantage of being easy to clean 
are now offered in both four-in-hands and 
hows. Thcv come 



ready-tied, do not 
get out of shape 
and can be cleaned 
with a tlamp cloth. 
The ties arc avail- 
able in embossed 
patterns as well 
a s in dull-finished 
black leather. 
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Air-Propelled Express Boat Hafc Train Speed 




Screws; Test Bo.it of This Type Hae Been Pronounced Successful 
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Driven by an air screw in the manner of 
an airplane, a glider-type boat has been 
designed for passenger service on the riv- 
er Rhine in Germany. Several of llie new 
craft will go into use at the beginning of 
the next season. Junkers engines will pro- 
pel the boats at a speed rivaling that of 
the crack German train* the "Rhtnegold 
Express." A am all boat of this type was 
tested with such success that construction 
of the passenger craft was ordered* 



ALUMINUM MIRROR AIDS STUDY 
OF RADIATION FROM STARS 

\9uii the aid of an aluminum mirror, 
Cornell astronomers and physicists atop 
an H.OOfl^foot mountain peak in Arizona 
have succeeded in catching the “blue rain- 
bows" of nearly 100 stars, made by their 
u It ravin let ravs. The achievement indi- 



cates that one of the “blind sides'* of ra 
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diation from all stars has been opened up 
on a grand scale for future study* The 
invisible rays* all of them a blue darker 
than anything the eye can detect, are re- 
flected by the mirror to photographic 
plates. The photos record the light as 
spectra, or rays broken into bands of blue 
of varying hues, which merge into each 
other like the colors of the visible rain- 
bow. These color bands appear as straight 
lines, standing side by side, and each line 
is an unmistakable sign of some tempera- 
ture or some electrical condition in the 
distant star. Each shows the condition 
and the action of masses of molecules or 
masses of atoms and each indicates also 
what kind of substance constitutes the 
atoms and molecules, The precise mean- 
ings of these blue-rainbow lines have been 
learned in laboratories where the ultra- 
violet spectrum of light lias been studied, 
but it hat] not been easy' to obtain clear 
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pictures of the ultraviolet spectrum of 
stars because ill is Invisible light is ab- 
sorbed by Lite silver which ordinarily has 
S'lreen used for astro n ci mica l mirrors. A hi- 
- min uiit, however, reflects it to a high de- 
cree* thus making ii much simpler to ob- 
- . tree ei good ultra violet images. The mirror 
Wh'£> developed by R, C, Williams of the 
Cornell physics department, 
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COLOR EMULSION FOR FILMS 
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MADE FROM FLOWER 



r , 

J urs as the human eve by means of an 
J emulsion discovered in England. A chtjji- 
■* Seal co m pTTuTRt extracted from aTw tl d 
flower. is the base, Natural color televi- 
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sin ii and photographing of log scones art- 
said to be brought nearer by the emulsion, 
which may lie used in connection with the 
ordinary mot ion-picture camera at Ion 
cost. About ten cents worth of the emul- 
sion \v ill transform UK IP feet of black and 
white film into natural-color pictures, 
showing the shimmer of silk, the sheen of 
an actress' hair, the color of her eyes* the 
changing colors of sunset in water and 
variations in lights and shades. 

e/wi 

MANIFOLD SILENCER FOR AUTO 
DOES MUFFLER'S WORK 

Silencing effect* ordinarily performed 
by a muffler are produced by a new mani- 
fold for either the exhaust nr intake of the 
automobile,, airplane and other equipment 
fitted with internal combustion engines. 
Sound absorption i- accomplished by 
means of a porous material faced with a 




View nf Ant □- Manila til Silencer after Being Cut Away 
to Show Ndis-c A bsorbing Material 



perforated metal lining through which 
the gases pass. This lining allows the 
noise to penetrate into the absorbent ma- 
terial, Inn does not impede the Ann of 
gases. There are no baffle plates* so hack 
pressure is at a minimutiL 

, n 






Exactly Like the 1 503 

Automobile, This Model 
Is Constructed an a 
Cne-to-Si* Scale 




MODEL OF CURVED-DASH AUTO 
COMPLETE TO TINY TIRES 

Complete: in every detail except i lye "mo- 
tor. Et model of the curved-dash' Ob Is mo- 
bile of 1903 lias been produced by a Chi- 
cago craftsman^ Tile model has brakes 
and steering assembly, the hitler an nld- 
lashtoned "tiller," an axle with chain drive, 
small flywheel, brass lamps* seat uphol- 
stered in leather and even a set nf tiny 
tires, AH equipment is duplicated exacib 
trum that En I he original automobile. More 
than 1,200 hours were spent in the work* 
Hie model is cm a scale of one to six, 

o 
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FAST TRAIN WITHOUT WHEELS 
TO RUN ON BALL BEARINGS 



3 * 
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That trains w ithout wheel- may be the 
next step tn the progress of transporta- 
tion is indicated by successful tests of a 
mod el tn Russia. Operated over a ten- 
mile run, the mode* developed unusual 
speed, leading engineers to predict that 
l he future train of tins type will attain a 
speed of l f) 0 miles per hour. The model* 
driven by electricity, run- on hall bearings 
in a shallow trough, thus eliminating both 
wheels and tracks, A full-size train Lymow 
under construction, L * 
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By SAM BROWN 

T^HLS tl r_H t stunt 
takes a bit long- 
er telling than fin- 
ing. You see, a man 
wanted a box of 
mate h c s, s n h e 
walked into a cigar 
store* (Extend left 
hand to indicate the 
store and place a 
p e ti n y I) o x of 
m a l c li e s on it.) 
Th ere w a s no b oily 
m the .store (lift 
matchbox and show 
hand empty back 
and palm i , hut a lull 
box of matches 
rested on the coun- 
ter (open box and 



v k . 



show full** What did the man do-? 

He quietly lifted the matches 
placed them in his pocket and 
walked out, (Pick up matchbox *j 
with right hand and place in right v 
trouser pocket* Close the left 
hand.) The man was hardly 
of the shop when the proprietor X 
came running and demanded his 4 
money, t Extend forellugci. of left^ 
hand and tap across table*) 

The man tells liitir that he paid 
for the matches* So they returned* 
to the store* Sure enough, the 
payment For the matches rested 
on the counter. (Open left hand 
and * * * there's a penny.) Of 
course, the man got the matches , 
hack again, but when he opened % 
the box to get a light the match- 1 ' 
hox, which a moment before had' 
been shown full, is now empty! ^ 
Here’s how tht^ 
trick is w o r k e d : * 

First, you need two 
boxes, exactly alike* 
One of these, an 
empty box, is in your 
right trouser pocket 
at the start of the 
trick. The second 
box, a full box, is pre- 
pared by cutting a lit- 
tle projection on the 
underside of the 
drawer, as shown in 
Fig. 1* so that, if you 
slip a penny between 
the cover and the 
drawer and close the 
box* the coin will be 



Stupa in Matchbox and 
Penny Trick 



graft two . 
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POP OLA R MECHA N I OS 
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tatur cue- the cards and looks at the top 
card of the pile in your hand, a- shown in 
Fig. 12. The selected card is then placed 
on the cut portion, The pile in your hand 
is placed nti the pile on the tal.de. The 
crimped card is, thereby, directly over the 
selected card. Spectator cuts once and 
then again. This will bring the selected 
card roughly to the center of the pack. 
You cut the cards a third time. Use the 
rifile cut here* cutting at the ‘‘click# 1 * This 
brings the crimped card to the top of the 
pack, with tile selected card immediately 



Top and Ccnfcr. Untying rhe 
Siring ; Dallam., Pitkinij the Col- 
or of the Match Tip 



ap parcti sly conceal the 
pin tells you which one 
ro pick, 

Du you like card tricks? 

A card is selected and 
returned to the pack. The 
fleck i> cut a number uf 
times. The performer deals the cards out 
in two piles omo the extended hands of 
she spectator, requesting him (the spec- 
tator) Jo say stop at any time. Tin* signal 
is given. The performer asks for one of 
the plies and replaces it on the deck The 
cards in ihe other pile are counted. 
"Nine'" The performer counts down to 
the ninth card in the deck. It is the select- 
ed card. 

Do th is; 'lake any playing card and 
gently crimp over the non-index corners, 
as shown tn Fig. 9. Place this card in the 
deck. Riffle the deck with your forefinger, 
as shown in Fig. 10, ( lick! You auto- 
matically stop at the crimped card. That's 
the basic principle. Fig, 11 shows the start 
of the trick. The deck is on your hand, 
the crimped card on the bottom. Spec- 



under it, Count the cards out, putting the 
first card on the spectator's left hand and 
continuing until the signal is given, end- 
ing with the right hand. Ask for one of 
the piles, at the same time extending your 
hand toward the right-hand heap, which, 
as you will remember, has the selected 
card on the bottom. The rest will just 
work itself. 

The performer arranges d ghi coins or 
eight poker chips secretly in his hand, so 
that, counting one chip utu on ihe table 
and the succeeding one under the stack, 
and so on, he arrives at alternate heads 



C ' O ** I -• - 




CR i PAP M3 
canp l?s <; 
r err to iv, 



•Sl.UtTtC 

C*HD 






i4M! Hi -,- C4HD 
CRIMPED Wffl 



pushed out again when 
the box is opened. This 
opening of the box, as al- 
ready described, happens 
i> n your left hall d, a - 
shown in Fig* ?. When 
you close the box, do it 
as sho.vn in Fig; 6. clos- 
ing the left hand at the 
same time and retaining 
the penny* 

Place the full box in 
your pocket, and. while 
giving the patter, quietly 
push it tip into the ex- 
treme top corner of the 

pocket, Awkwardly palm 
the empty box and show 
your pocket empty* In 
Fig. 7 the edge of the 
pocket is pulled back tn 
show the position of the 
concealed full box. This, 
of course, is ordinarily 
well out of sight. The 
rest of the trick is as de- 
scribed In the patter. 

Here’s a mind-reading 
trick with cigarets* A 
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Tyf>, Picking the Card; Bottom, HoW the Poker Chi|> 
or Coin Trick Is Worked 



new pack is broken open. The performer 
turn* his back and a-hs a spectator to 
push a pin into any cigaret* 

"Better turn it over so that 1 can’t pos- 
sibly sec it." 

Of course, vou are awav out in from 

* 4* -■ 

tor the re*t of the stunt, lifting the cig- 
a ret s one at a time to the forehead until 
you come lo it, The method is simple, All 
eigarets are packed with the trade mark 
facing one way, usually tn the top of the 
[iack. Turning the selected cigaret over Lu 
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“ELECTRIC NOSE" SNIFFS VAPOR 
i t, x [ 7) AND SOUNDS ALARM 



If one part of mercury vapor is mixed 
Willi a hundred million part? of atmos- 
phere, a new “electric nose’' will detect its 
presence and sound an alarm. The alarm 
consists of a red light and a warning gong; 
The apparatus* developed in the research 
laboratories of the General Electric com- 
pany, responds m a tew Seconds. In oper- 



Top, Open and Closed Views of Velvet -Jawed Tool; 
HoitOTUr the Instrument Diaaemblrd 
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at ion it “smells" through an inter- 
nal “nostril * or intake duct, which 
draws in Hue gases from the stack 
of a mercury boiler* The gases 
are given preliminary treatment 
to remove stack impurities which 
would nullify the work of the de- 
tecting mechanism. The gases 
then pass through a light beam 
coming from a mercury light 
source and on a wavelen gib 
known as the resonance radiation 
of ihe mercury atom. This radia- 
tion is directed from a photo tube 
which is supersens it Eve to a beam 
of this character* The mercury 
vapor is opaque to this light and 
casts a shadow, which actuates 
the photo tube and sets in motion 
the electrical arrangement for 
sounding the alarm* 

e fit 



CUSHION JAWS IN TOOLS 
PREVENT SCARRING 



in Rtadintsi f^r Night Flight of Traniport ; Mote 

iuicn Similar to Those Found in Mod it n Sleeping 

PLANE WITH SLEEPING BERTHS 
MAKES NIGHT FLIGHTS 



qila r sleeping berths have been in- 
stall etFTrr-Ui.C- bi g Condor planes used by 
Eastern Air Transport in night service be- 
tween Atlanta and New York. The berths 
are six feet and five inches lung and two 
feet ant! four inches wide. There are up- 
per-; and lowers, each equipped with read- 
ing light, call button, draw curtain, coat 
hangers, clothing nets and other appoint- 
ments* Passengers retire on hoarding the 
planes and can sleep through the journey* 



I 

Scarring of materials is dim mat - 
B ed by means of cushion- jaw tools 
now on tile market* A vise of this 
type firmly grips pipe or other 
^Convvn- material without injury. It is 
positive in grip, compact in de- 
sign, yet built to stand the hard usage of 
shop anti factory* A companion tool, the 
wrench* grips the work tightly in the same 
kind of cushioned jaws. The jaws are 
made of two-by-four lumber* Sets for 
standard-size materials are available, but 
may he made by the user. No fastenings 
are required on the jaws because they 

lode in place v. lu-it |. -uf( i> ap^liyd ‘ 
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and iatl«- or alternate colors. Fig. 14 show* 
the t> ro |>t±3- arrangement. Deal the Inst 
chip onto the table, the second one under 
the stack, the third one onto the table, 
etc. "Simple!” That's the rite to hand 
the -tack to the audience, 

A length of soft cord is tied around the 
performer's left wrist. The free end is Lied 
to his vest buttonhole. A second length i- 
tied in a loop around the the first. All 
knots are sealed with gummed tape and 
initialed. Fig, 17 shows how the loop is 
brought up and through the vest, over the 
head and down over the arm. Reaching 
up under the vest, von gel the cord and 
pull it free. Alt in a split second. 

Die performer exhibits six matches. 
Three have red tips and three have blue 
tips. The matches are examined. X*o dis- 
tinguishing marks arc found beyond the 
colored tip-. The matches go behind the 
performer's back, and be correctly calls 
the color of the tip before bringing each 
match forward. Telling which 
match is which is simple if you 
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Top, Changing Color of Cenfsr Clip; Bottom. Making 
a Cain Fall without Turning Over 



have previously twisted the blue-tipped 
matches lightly between your lingers, as 
shown in Fig. 19. Nut hard; just a gentle 
turn to strain the wood fillers. The match 
will immediately spring hack into shape, 
but by turning the match head behind 
your back, you can easily spot the pre- 
pared matches. 

With a little manipulation you can hook 
three different colored dips together, and 
then, turning your hack for an instant, 
make any color jump to the center. Red 
and then black and then hack to white 
again. 

The performer has an extra string ol 
live clip- in his vest pocket. He exhibits 
the original three-clip string and then, in 
turning around, substitutes the five-clip 
-tritig. Any color called is easily gotten 
to the center by simply concealing the ex- 
tra clips in the hands, a- shown in Fig, 21. 
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Improved rubber * , 

FOR TELEPHONE V : V l 
) LASTS LONGER a V 

1 Moisture may be cxy, AV\, ft\Sl 

eluded f rom t e 1 e pli o iVc S- * ^ r - 1 

"transmitters and recep?^ ' ., \ l i\ 

tion improved at exposed x, f^SplT 

locations by a new rub^t TM vl 

ber compound developed^ 

by research chemists. Ta^ , 

keep moisture away from Er If' 11 

the thin aluminum diaA^ i 

phragm of the transmit- ^ i I 

ter, a rubber membrane ^ 

is interposed between tbe^ 1 lb 

d i a p h r a gL m a n d t h or*. 

mouthpiece. Such a mem- ^ jP 

brane cannot be thicker^} 

t h a n about threc-thou- * 

sandths of an inch. Rub- J 

bur as thin as this has a ■ 

life of only one to twK*V 

years. The new com- 1 s ^ lor f ii 1 ,J| [ "y h JJ 

r . *1 Two-Way T 

pound does not deterio- 
rate when placed fur varying periods of 
time in a vessel of pure oxygen at a pres- 
sure of 300 pounds per square inch and a 
temperature of 15ft degrees Fahrenheit, 
When subjected to this test, ordinary rub- 
ber deteriorates in less l ban one day.. 



Orders from the bridge of some of 
Great Britain's fighting ships are trans- 



■mtttetl" through talking lubes to the sea- 
men below. The end of the tube consists 
of a combined ear and mouthpiece so that 
the sailor can not only receive the in- 
struct tons but can repeat them hack to 
signify that lie understands them. 



NAIL HOLDER FOR THE HAMMER 

LEAVES ONE HAND FREE 



h a n d 
ded to drive 
if l fie ham- 
mer is equipped 
with a nail-hold- 
ing attachment, 
particularly useful 
G fl when working on 

i , * ladders or when a 

long reach is nee- 
lj cssary. The bolder 

j' consists of a pair 

__ J of claws and a 

£ spring attached to 

the handle next to the head with a screw, 
w The nail is inserted between the daws and 
*rilhe hammer head, the latter replacing the 
^ ball of tile hammer for the first blow, 
I After the nail is set, it automatically slips 
from the holder and is driven home in the 
usual manner. 



ADHESIVE ON WEATHER STRIP 
SPEEDS INSTALLATION - 

Felt weather 
stripping with ad- 
hesive on the hack 
may he applied 
quickly by merely 
pressing I n t 
[dace. It may be 
installed at don 
window 



*OFT »Ub9EB 



or screen^ YrCr'** j-t K 
For keeping nut^Jf if y / 

dust an<rl | f£Lr _ / / 

The weath- - -of / l 

ex-pro of rubber \ - j 

adhesive grips any 

surface instantly and is not affected by 
moisture or humidity. It is packed in ten- 
foot rolls, ready for immediate use* 
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Set in Operation Showing 
Speaker Grill at Front 



equivalent of iavo stages of 
audio amplification and rec- 
ti (i cation. A special conden- 
ser tif unusual type is vised 
which measures only 14 in. 
thick yet gives the full per- 
formance of a 2-gang tun- 
ing condenser unit. The by- 
pass condensers arc also of 
special design and are no 
thicker than a lead pencil. 

The rear- view photo, with the hack of 
tlit case removed, shows the compact 
method of assembly. The tubes arc mount- 
ed upside-down in their sockets. The usual 
chassis base is missing as the front panel 
forms the backbone of the metal housing 
to which are bolted the various parts. 

Tli e set wi II op crate in either a horizon- 
la] or vertical position. A suitable length 
of flexible antenna wire, that may he 
dropped on the floor or out the window, 
is provided, together with a cord and plug 
for the wall socket* 



\7 O U can actually carry 
this little set in your 
overcoat pocket. It is 
claimed by the manufac- 
turer to be the world’s 
smallest a.c.-dr. receiver 
cm ploy ing t w o regu lar-s he 
tubes. It measures 4 5 > irs, 
wide, 2 in, thick and 6 fm 
high. The set weighs only 
two pounds and operates 
n n a n y It 0-volt current 
either alternating or direct. 

F’lie ability to produce a 
receiver of such sm all di- 
mensions is due to a num- 
ber of unusual develop- 
ments. The new tubes used 
have revived interest in re- 
flex circuits and, in this 
set. with only two tubes 
employed, there is r.f. am- 
plification, detection, the 
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Scaffold on Wheels Enables the Painter to Reach Paris 
of Building without Difficulty 

SCAFFOLD PLACED ON ROLLERS 
TO PAINT WIDE CORNICES 

When bids were asked for painting the 
post office ami court bouse at Fort Dodge, 
la., decorators shook their heads over the 
m-i oot cornice extending out from the 
tup of the building. 'J‘hcy figured it would 
lie necessary to build a scaffold around 
the entire building since the cornice was 
too wide to reach from a painter's stage or 
swinging scaffold. TJjc man who got the 
contract, however. a different idea. lie 
obtained l.fJOO feet at lumber and in one 
and one-half days four men constructed a 
portable scaffold on *r fillers* The scaffold 
was ten feet wide and twenty feel long for 
thirty feet up and the second section was 
six feel wide, twelve feet long and twenty 
feet tall Three men moved it around the 
building as the painting progressed. 
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€1 A hen requires almost one-half pound 
of feed to produce one egg. f\ 
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INSECTS SURVIVE THE WINTER 
C ( \ C J IN STRANGE WAYS 

Many injects <leep through the winter 
months their hibernation habits assum- 
ing strange patterns. Some insects, says 
Austin H. Clark,, of the United States na- w 
Monai museum, Jive tlirougH the w mttrt as 
adults, IrftTdeu %uav in snug retreats.* 
These include some species of the butter- 
fly, wasp, bee and %. A few warm days 
in winter often bring them out, but they 
return with the*- first cold. More familiar 

^ jp- 

are the cocoons containing the chrysalids 
of moths, which school children bring in * , 
for their first nature studies. Not all co- ^ 
coons contain chrysalids. Some butterfly * 
species spend the winter as full-grown cat- 
erpillars, hidden away in loose cocoons. 

In the first warm days of spring, these 
caterpillars change into the chrysalids 
from which the adults emerge. Still other 
butterflies live through the winter as part- 
ly grown caterpillars. 



AUTOMATIC FUEL-MIX CONTROL 



} / b9 ^ FOR AUT0 SAVES GAS 



Smoother and less costly operation of 
gas-engine vehicles may he obtained by 
use of a thermos ! nt 5^ d evice which auto- 






made ally controls iheTarli ure tor mixture. 
When the engine is cold, it supplies a rich 
mixture of fuel and air* As the engine 
warms up, the thermostatic metal gradu- 
ally opens the air bole to produce a mix- 
ture less rich. At the wide open point, 
enough air is be- 
ing admitted i 1 a — 
sure the driver of 
a m i x t u re t li a t 
gives maximum 
power on min 
mum fuel. Garbo 
and crankcase 
luiion due to oyer 
rich mixtures are 
prevented by \ li 
control, whic li i 
said to save fn on 
ten to thirty-ilve 
per cent in gam- 
line* Easier swirl- 
ing and faster ac- 
celeration are said to be other advantages* 
The control may he attached to ^uitomo- 

otors. 




CPEC1 \ LLV intended 
^ f r hr the beginner, this 
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flexible little t wo-tu In; 
receiver otters an excel- 
lent opportunity to try out either battery 
ora.c, operation, or a combination of both, 
at low cost. Few circuits gtve the beg in - 
tier such a wide choice of wave bands or 
methods of operation. Ic was originally 
described as a one-tube all- wave battery 
receiver, in the November, 1933, issue. The 



for the short waves. The base and front 
panel are made of 1 in-in, sheet metal and 
all dimensions are given in b ig* 1. The re- 
ceiver base h formed by clamping the 
metal sheet between two pieces of wood 
in a vise. The ends are then easily bent 
over with the aid of a mallet. The base 



coils and chassis are the 
-.-me, tit ere fore those 
who built that set can use 
the same parts and add 
the audio stage and roc. 
power unit, Ef desired. 

The three homemade 
plug-in coils cover the 
amateur, police, aircraft 
and broadcast hands* and* 
a )t hough a magnetic 
speaker cat) lie used, head 
phones are recommended 
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ALL-WAVE SET 
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fur t lie? a,c. power unit, shown in Fig. 2. is 
2 in. high and made from the same ma- 
teria] in a similar manner. L'he socket 
mounting holes are enlarged will a 1 . 1 - 
pered reamer. 

Figs. 1 and 2 show every lead and part 
in their relative positions. Mount the 
wafer-type sockets with the grid terminals 
just as shown. In these 5-prong smarts 
this is the terminal that is isolated from 
the others. The prongs it: the plug-in 
roils are arranged in the 
same manner, A com- 
plete material list may 
be obtained upon appli- 
cation. The parts are 
standard units, many of 
which may he salvaged 
from old sets. All that 
is necessary is to he sure 
that thev arc of the val- 
lies specified. For those 
not familiar with radio 
abbreviations, mfd. refers to capacity; 
meg. to megohm, or one million ohms and 
ths.c. indicates double-si Ik-covered wire. 

When winding the coils, wire slightly 



larger than No, 38 may 
he used for the 5W-nietcr 
coil if this si ^ u is diffi- 
cult to obtain. All coils 
are wound clockwise hi 
the same direct inn* 1'be 
F post on the audio 
transformer is grounded 
to the metal base on the 
transformer mounting screw. All other 
grounded leads are plainly indicated. The 
schematic circuit diagrams are shown in 

tCrjnlimjcd to t ' n ETC 1 UOA) 
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PO PILAR MECHANIC'S 



Amplifier Input Stage for Modulator Unit 





PART 

II 



■Right,, Completed 
Microphone Pre- 
amplifier ; IfViert 
Shows Removable 
Base Assembly 



A LT HOUGH origt- 
1 nally designed as a 
microphone pre-arn p] i- 
fier for the modulator 
unit, described in the 
December, 1933, issue, 
t li i s input stage may 
also l ie used as a helpful 
sound booster with ra- 
dio sets equipped for 
home recording. The 
parts are mounted on a 
n a r r o \\ sheet- m etui 
base, 9 in. long, 3‘ :> iti. wide and 2}/± in 
deep. This unit is completely wired be- 



fore it is placed i it the metal shield box. 
The box* { )}^ in. long, 7 in, high, and 5^4 
ill, wide, is also made of ha- in. sheet metal. 

The simplified wiring diagram, Fig. 4, 
shows alt connections below the base and 
the leads to the various instruments 
mounted on the front of the shield box* 
The ends uf the base are flattened out to 
show the connections to the wafer-type 
sockets for the battery and microphone 
plugs which are to he inserted through 
holes cut in the sides of the box. The 
shielded leads from t lit* tubc-to-line trans- 
former arc taken nut at lire rear through 
a hole in the base and a corresponding 
hole in t lie cabinet* These leads go direct- 
ly to the line-output transformer mounted 
in the modulator unit. The woven- wire 
shield on the microphone cable should be 
grou n (led. v xUt n a 11 y 
through a *0(H mfd* fixed 
con denser if feedback 
noise is troublesome* 
All other connections 
shown as grounded are 
made directly on the 
metal base. 

It will he noted that 
llie positive terminal of 
the d.c* mil ham meter is 
grounded* This ground 
may he made on the 
lever terminal of the 
5* K>,( 300-O h tn potentiom- 
eter at the right. Used as a straight vari- 
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SUGGESTIONS 



TOP OF SHIELD BOA 



THUMB NUT 



ANCLE 

BRACKET 



DOOR 



NUT / 
SOLDERED 
TO SCREW 



Tim mb Nutj and Machine Screws Fas- 
len, Shield Covers: Below, Volume Con- 
trol Matte by Melding Carbon on Bakditc 



Using a DC. Volrmtrtm- 

iiL Series with a Small 

B-Bimery to Check Wir- 
ing fot Open Circuits] 
Shorted Condensers Arc 
Alar. KflJLiIy Located by 
This Melhu-tU Left. In* 
experts Lrc Insulated -T^St 
Piff le with PhliThlr Red 
Jtnd Black Leads for 
Easy Positive and Neg- 
ative Identification 



3 - CAN G 
CONDEWSEtt 
SECTIONS 
WIRED IN 
FAflALLEL\ 



Heavy Wire Coils May Be 
Ip ace Wound on Threaded 
Balt elite Tubing ; Right, Three 
,fJ.QG35 Mfdx Sections Wired to 
Substitute for ,0Ql Mfd. Con- 
denser in Wave Trap 



STRIP TWISTED 
-T WIGHT SVG LEE 



f RADIO 
RECEIVER 



GNDl 



A hove, 3 Sample Method fur Making 
R Lglit- An Lile Twists in Copper Strip for 
SUftii-Wns Tmn*tntlH'r Canneirtiimn 



GROUND 



Dump 



NUTJ 5 TO BE 
FILED, 



SHARP 
Sr FILE, 



MACHINE 

-SCREW 



Compact Anteona-Fik-er Unita for 
Shielded Antenna System. ; Fil- 

ing Bran# Huts in Fewer Drill to 
Form Round Threaded Bushin E S for 
Spacing Condenser Plate#; Rights 
This Sha dow-T uning Device la Eaa- 
^ fliTTimaTTe® 




mn,r 
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POPULAR MECHANICS 



Cathode-Ray Tube Now Available 

for Fxpcrimcnters 



«i 



has an amplification factor of 15, a* against 
H For the 211); higher plate voltage is used. 







control an ok 

tlfCTtiUDL 






^LAMENT 



^QftlZOMTflL 
□fFlECIKO VANES 



Fluorescent 
screen 



Cllhudc-Ray Tube Wilh Si K- P r Bug Base; Diagram 
Shn-ws the Various Elements 



Faulty Resistors Common Cause 
of Receiver Troubles 

W hen von turn the knob marked "vol- 
ume" on your receiver and a noise like the 
rumble of thunder issues from the speak- 
er, you either need a new volume control 
or the one you have should he cleaned. 
This high-resistance variable resistor usu- 
ally consists of very fine wire wound on 
a strip of fiber bent around inside a hake- 
lit c case. The constant friction of the slid- 
ing arm causes rough spots and poor con- 
tact. If badly worn, the resistance strip 
should he replaced. Sometimes the trou- 
ble is caused by dust and dirt, which may 
be easily removed from the winding with 
a little benzine on a cloth. Loss of sensi- 
tivity, as indicated when yon can no long- 
er tune in distant stations, is often caused 
by faulty fixed resistors, especially if the 
set is several years old. New fixed resis- 
tors throughout will usually restore its 
• trigimi l sensitivity. 
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Improved I,F. Transformers for 

S )\ Short-Wave Supers 

► 

I ^ ' 



screen, in the tube shown in the photo, ia-^t ran s former* t't 

3 1 j- in, in diameter. 



This general purpose cat bode- ray tube 
fits into a standard O- prong tube socket 
ami opens a new and interesting Judd to 
the experimenter* Fur television 

lion, radio-receiver measurements and 4 l ou can improve 
class-room demonstrations, it offer. 1 * a prac- t you r short-wave 
tical low-cost foundation unit suitable for ^superheterodyne re- 
constructing useful apparatus, A power vtfeiwr by substitut- 
supplv and a sweep-circuit unit arc neves- ^\i n K these air-cnti- 
sary for its operation. The fluorescent j denser tuned I.F, * 

transformers h r, J 

\ former r \ pcs t h art" 

employed compres- 

Short-Wave Power Tube of Advanced 1 V nTI l > k 1 - L U[y 

n . denser*. 1 hey are 

n t e r c h a n g e a h 1 e j 
The grid a it d with standard part.-, j* 
plajr- leads of this — * These high-gain in- ^ 
tube are brought ^termediate trrins- M 
*".it to metal caps ^formers are easily 
nt the top of the ' "installed and hold 
bulb thus insuring 4th eir adjustment re- 
liigh insulation jgardless of changes 
£ n d low capacity ^Sin temperature. 

Jivt m een the leads. 

In many respects 
it is similar to the 
type-210 ; however, 
tli is tube, known 
as the typc-BOO, 





€j Blueprint s covering radio construction 
articles in past issues can he obtained for 
25 cents each; when material lists are not 
included in the articles, these are available 
without charge on receipt of postage. 



1 > * . 



* t* 





By 

FLOYD M. MIX 



cat variety 
store* stdl- 
palterns, in 
art- already 
do, then, is 



FANCY overlays made up of small 
squares of r are w oods, in their natu- 
ral colors, were n~!ed m makTTSv the inter- 
esting serving tray shown in Fjg. 1 

First of all is i lie design. A 
oi these can be obtained fro 
big cross-stitch enihrnidcr> 
which the color scheme 
worked out. All you have 
to change the reference Key at the bot- 
tom of the sheet to den/tc the different 
kinds nf wood used. Th/ small squares of 
tile pattern each have tnic of the key des- 
ignations, so that it \l an easy matter to 
place the wood overl/y accordingly. Figs. 
2 . 3 and 4 show suchr embroidery patterns, 
the latter one being used in making up the 
serving tray. Thy patterns serve merely 
as guides in arranging the small squares 
of wood, the expet size of these squares 
bring determ in eA by i lie size that the com- 
pleted overlay tk to he made. 

In the case if the “Scotties'' used for 
the serving irajL the wood strips were l /& 
in. thick, and they were cm into ^w-in. 
squares. Cutting was dontyon a circular 
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SMALL .SQUARES 



BOTTOM, SHOWING SLOT 
fOft 5 Art 



— **** 






at 



> 



\ 



W 



saw, fitted with a miter blade. First, l lie 
wood was cut into strips Ho in* wide, and 
the strips then cut into squares, A spe- 
cial holder or jig, accurately made, is need- 
ed to hold the wood and to reinforce the 
edges of the stock while sawing, in order 
to get clean-cut edges. It is fastened to 
the regular crosscut guide. Also, the jig 
will prevent the pieces from dying off the 
saw table. As you will find the slot in the 
regular table insert too wide, a special 

J - • */ . 



wooden insert should be made, 
with a dot barely wider than the 
saw blade* Plywood can be used 
for this purpose. Both the bolder 
and the insert are shown in Fig. 6. 
To clear the table of the squares 
already cut, it will be found con* 
lenient to have a small cigar bo* 
held on l be eml of the table 
with a C-cLtmp, as in Fig, 4, so 
that one sweep of the crosscut 
guide will clear the pieces off the table 
and drop them into the box. It is a good 
idea, of course, to cm tV' arii nt s kinds of 
separately ami segregate them in 
different boxes. 

The picture \s thru a-setnbUd on heavy 
brown wrapping paper or on a wooden 
base, as you prefer. Keep a pot nr can of 
glue at hand,' 1 and brush the glue over a 
-mall surface to be covered. Applying rbe 
glue to too large a surface is not good 
practice as sonic of it may dry lit* fore you 
get all (he squares hi place. Whirr ea-ein 
glue has Iwm found entirely sat Mart mv. 
Nail "Tie strip of wood horizontally and 
another vertically at the edges to assure 
getting the squares in line. Start assem- 
bling and pressing the squares nn the glue- 
covered surface, forcing them against the 
guide strips. Where there are a number 
of adjacent spaces all to he covered by the 
same kind of wood, considerable time can 
he saved by using yin- in, strips cut to suit- 
able lengths, which are later marked cross- 
wise with a scriher drawn along a straight- 
edge as in Fig. 8. This will make the strips 
appear as an assembly of squares. 



Xh 



. ^ * 
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It was found easy to place the squares 
in position by using a darning needle or 
other sharp -pnin ted instrument as in Fig. 
7. One should he careful to lay the squares 
so that the edges are all in line. Prevent 
the staggering of the pieces as this will 
spoil the appearance. When the picture 
has been completely assembled and the 
strips scribed* it is set away until the glue 
has dried thoroughly, after which the sur- 
face is sanded smooth and then given one 
or two coats of shellac* 



Extension Makes Bolt Lock Easy 
to Work with Gloves 

Bolt Inc k ft a re rather d i ffi cult to o pc r a t e 
when gloves are worn, but are easily han- 
dled if a small extension is cemented to 
the brass knob on the holt, lake one of 
the heavy rubber bulbs from an old eye 
dropper and fill it with sand about to the 
top. Then HU the end with mending ce- 
ment and force it firmly over the knob* 
The bulb permits the bolt to drop into 
full locked position, but still makes It easy 
to lift when gloves are worn. 



Ceiling Registers Controlled 
from Lower Floor 

Hot-air regis- 
ters of the shutter 
type which arc 
placed in a ceiling 
to heat rooms up- 
stairs, can be op- 
erated from below 
by using a control 
wire arranged as 
shown. Il is passed 
through a bole 
drilled in the op- 
erating slide on 
top of the register 
and is looped to prevent it from slipping* 
The ends of the wire pass tli rough the 
grating in the corners down past the shut- 
ters far enough to be within reach and 
have ring 1 ' or knobs on the ends. Nickel- 
plated chain in small sizes looks well when 
used for the visible part of the controls. 



CA clay pipe may he used as a crucible 
for melting small quantities nf metal: the 
stem is broken off and the hole is plugged* 




Dqw*3 at Top End oF Clothesline Prop Prevents It 
frorn Supping Along the Line 



A Never-Slip Clothesline Prop 

This neat clothesline prop will not slip 
as it grips the line securely. A hole drilled 
at an oblique angle through the top end of 
the prop is fitted with a lJ-3n. dowel which 
is glued in place and projects an equal 
distance a l each side. In use, the clothes- 
line is wrapped halfway around the curl of 
the prop as indicated, and the pointed end 
is sei again si ihe ground in the usual way. 
lit this position, there is no side sway of 
the pole and it cannot be accidentally dis- 
engaged from the line* — G* E. Hendrick- 
son* Ar gyle, Wis. 



Paper Fasteners Prevent Soiled 
and Worn Index Tabs 

Tabs of card indexes soon become worn 
am! soiled if there is much reference to 
the matter tiled* 

To prevent tit is, 
take a number of 
small brass pa pe r 
fasteners of tbe 
kind sb own, and 
clinch them to 
either side of the 
lettered part of the 
tab. This helps to 
stiffen the portion 
of the card contin- 
ually handled and keeps the finger ends 
from contact with the cardboard. — Frank 
W. Bentley t Jr„ Missouri Valley, Ta. 
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Practical Suggestions for the Home Owner 




Rubber S t r i 5 = h Nrjilc4 □ Doaf Discfl-uc.-uit. Deg front 

S It to Gti Inside the House 



Rubber Strips Keep Dog from Scratching 
Outside of Door 

When the weather gets chilly, flogs that 
are allowed to come into the house soon 
get in the habit of scratching on the outer 
door* An easy way to break your dog of 
this habit is to nail three or four strips of 
inner tube across the lower part of the 
door* A dog dislikes to have its paw tan- 
gled up with anything, and when its foot 
stretches the rubber, it flies hack with a 
snap that is puzzling to the canine mind. 
— F* VV. Bentley, Jr., Missouri Valley, la. 



Water Kept from Running on Floor 
When Thawing Frozen Pipes 

In many instances hot water as the only 
practical means of thawing frozen vertical 
pipes in the home plumbing system, hut it 
is didicult to prevent the water from run- 
ning down the pipe onto the ibmr. How- 
ever, this trouble car easily he prevented 

b y w lapping a 
piece of rubber 
around the pipe as 
shown, Cut aptece 
6 by 8 in. from an 
old inner tube, 
fold it lengthwise 
and wrap it around 
the pipe near the 
floor, tying the up- 
per end to the 
pipe. Then turn up 
the lower end to 




form a spout, Water running down the 
pipe will he diverted to the spout* tinder 
which a pan can be placed to catch it. 



Broken Flower Pots Quickly Repaired 
with Brick-Dust Cement 

During the winter when dowers are 
kept indoors, the pots are sometimes acci- 
dentally cracked or broken, which makes 
it necessary to transfer the flowers. This 
is not always advisable as it mav damage 
the plant. However, you can repair the 
broken pot so that it in hardly noticeable. 
Crush and powder a brick of approximate- 
ly the sanie color, and mix the dust with 
any oi the commercial cements contained 
in tubes, to the consistency of a thick 
paste. Then cement the broken pieces in 
place, or, if a small piece has been broken 
out and lost, you can fill in with the paste, 



Two Wardrobe-Hook Kinks That Protect 
Your Clothing 

W h e n several 
garments are hung 
on a wire clothes 
hook part of them 
usually fall o i f 
when one garment 
is taken down* To 
prevent this t rou- 
ble, small rubber 
eraser tips that are 
used on lead pen- 
cils can he slipped 
over the ends of 
the hooks as shown 
in the photo* The 
rubber provides 
just enough fric- 
tion a ga i n s t the 
cloth to keep the 
rest of the garments on the hook from 
falling off when the top one is removed* 
The lower drawing shows halves of thread 
spools screwed to the ends of the hooks 
to keep them from making holes in loosely 
knitted sweaters and jackets* 



C \ good filler for cracks in stoves and 
furnaces is made by mixing equal parts of 
1 1 and wood ashes to a paste with water. 





Bif W. Clyde Lamraey 



TIHU CH the spinning" wheel 
A has tong since been replaced by 
machines that multiply ItaL-ml work 
a th.iusmiili'idi.1, and h ttwd only in 
a few remote districts where the 
spinning id wool attd flax is -till 
practical, ft continue^ to hr one of 
the most highly prized of all pieces 
of early American furniture, either 
exhibited by museums or owned 
and cherished by private er Hectors. 

The type of w h e e 1 s h o w n here, 
which you can easily duplicate, was 
used almost exclusively for .spin- 
ning flax, and is especially suitable as a 
decorative feature in the home, owing to 
its small size and attractive turnings. Hard 
white maple and Cuban mahogany w r cre 
the choice kinds of wood used by the 
builders of the original wheels, and many 
times the two were combined in the con- 
struction of one wheel. Because of its su- 
perior turning and gluing properties hard 
white maple is preferable to use. 

Before starting the construction, it is a 
good idea to make a careful examination 



of Figs. 1 and 15 in which the various 
parts of the wheel are dilferen tinted by 
letters, each being referred to in the vari- 
ous detailed sketches. The first step is 
building up and turning the wheel rim as 
shown in Figs. 3 and 4, which details a 
method of building up the riin by means 
of three layers of short segments glued 
together with the joints broken. This takes 
more time and labor but results in a rim 
that will never warp and will withstand 
any possible expansion of the spokes with- 
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cut from the thicker stock, 
and after spreading glue, 
follow with the last layer, 
making sure (fiat the joiilis 
break equally all the wav 
around* Draw up with 
twelve small clamps, one mi 
each segment* A trick in 
clamping such a piece of 
work is to incline the 
sere \w of o a c h clamp 
slightly outward and un- 
til all clamps are in place, 
draw each one only suf- 
ficiently to hold it in po- 
sition- Then give each 
damp screw only about a 
half turn, continuing this 
gradual tightening on all damps 
until the joints are light all the 
way around. The slight angle of 
the clamps tends to force the >t,g- 



nut breaking out at the joints. 1‘lie thick- 
ness of the rim in the rough must he at 
least M in. greater than the finish thick- 
ness to allow for turning. Cm twenty-four 
segments from ££-irt. stock to the size 
given, and twelve from T: ‘in-in. stock. Next 
lay out and saw a disk If) 1 /* in, in diameter 
Irom “HHn, plywood, and to one face of 
this glue a sheet of heavy wrapping paper. 
Spread glue on both sides of the first layer 
of segments so that they will adhere to 
the paper. Then place the second laver 



i <1 5-TDCK HfcLF- 

LAmti At aNTtft 



njisw USED IH LtOTlwS 
HU6«tD SP0KE5 in RIM 



merits tightlv together at the joints. Clean 
off all excess glue before it dries. Next, 
locate the center of the disk with relation 
to the wheel rim and screw the lathe face- 
plate to the hack side of the disk. Mount 
the work on the outer end of the lathe 
spindle and provide a solid tool rest. Grind 
and hone the tools to a razor edge. In 
turning down work of this size, the speed 
of the lathe spindle should not exceed 350 
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r.p.tii. at tile mo<t t True the outer edge 
ot the rim first, run finish cuts across the 
face until it evens tip, and firing the rin 
tn outer and inner diameter, and width. 
Be particular with the inner edge, and 
note especially the slight flange shown in 
the enlarged section, Fig. S. ft muii he re- 
membered that the opposite side of the 
rim is yet to he turned down. Leave suf- 
ficient stnck, measured from the "Uter 
face, so that when the hack face is fin- 
ished off to bring the rim to the finish 
thickness the flange will be the correct 
width. Also, the inner edge must hr rut 
exactly square w till the face of the rim; 
be careful not to bevel this edge when 
truing, for otherwise you are sure to have 
trouble in fitting the spokes. To finish, run 
the round-bottom grooves and V-euts to 
the sizes indicated in Fig. 5 and sand 
smooth with fine paper, Take the work off 
the faceplate and separate the rim from 
the disk with a knife blade. He-saw the 
disk to a diameter \A in. greater than the 
inner diameter of the rim t screw it back 
on the faceplate and true down, beveling 
the edge slightly from the outside until 
the rim will just slide on as in Fig, 6. Force 
the wheel rim. on tightly and make sure 
that it runs true. Finish the face to the 
required thickness and width, and dupli- 
cate the cuts made on the face, which was 
finished in the first operation. 

Next; turn out the twelve spokes as de- 
tailed in Fig. 2. To save time turn these 
from 1-in. birch dowel rod. Tn turning the 
spokes it is important to get a uniform di- 
ameter, Caliper the tenons to exact size. 
All spokes should be sanded thoroughly 




while in the lathe. The wheel huh, Fig, 7, 
should be turned out from a block made 
by gluing together several pieces with the 
grain running at right angles. It the hub 
ts turned from a single solid piece, it is 
likely to split. When finished, drill the 
shaft hole and, before the work is removed 
from the lathe, score a center line on the 
face of the hub with a V-tool. Locate the 
twelve holes for the spokes with dividers 
and drill the holes, preferably mi the tl r ill— 
press to assure uniformity. As detailed in 
Fig. 2, the spokes arc longer than required. 
To obtain the necessary tight fit in the 
rim, the latter is clamped to a form as in 
Fig. 8, the form consisting of two pieces 
of 1 by 4-tn. stock ha If- lapped at the cen- 
ter. The exact center is then found with 
dividers or an improvised trammel, the 
radius of which is slightly greater than 
that of the wheel. One leg of the trammel 
is placed successively at three points on 
the rim, and the other leg is made to 
strike a short arc at the center of the 
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place after the wheel is leveled so that it 
runs true. No glue U used on these parts 
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frame. Drill a J4-m- hole at this 
point and drive in a 6-in, length of 
hardwood dowel. Insert all the 
spokes in the hub and set the latter 
over the dowel, making sore that the 
spokes are driven in tight, Mark and cm 
them to length, re-insert in the huh and 
glue and dowel them to the rim as in Fig, 
9. To finish the wheel assembly make the 
spindle and crank as in Fig. 7. If ynft do 
not have a metal-turning lathe, it is easy 
to make a simple crank from a % [-in. iron 
rod bent to the proper form and threaded 
for a nut on the outer end. 

The next step is to get out t he base as 
detailed in Fig, 10, and the three parts 
shown in Figs, 12, 13 and 14, two of which 
are duplicated. When making the ripening 
for the spindle-base carrier, first drill two 
Dj-in. holes with an expansion bit, trim 
out the waste with a coping saw and finish 
tip with a fine rasp. If a T-bevel is used to 
guide the bit when boring line holes as in 
log. 11. there will be little difficulty in get- 
ting them accurate with the angles given 
in Fig, 10. When turning the dowels on 
the legs, make sure by trial that you have 
your calipers set right. These parts turned, 
the base can he set tip on the legs and the 
wheel placed in position on the supports. 
The key pins that hold the wheel spindle 
in place should he turned from brass rod, 
but if no metal-turning lathe is available 
these may be turned out of wood dowels. 
The wheel supports are also pinned in 
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nor are the legs glued in place at this stage. 

Fig. 17 details the parts to he made next, 
and Fig. 16 shows the assembly. When 
you tap the hole in the spindle- base car- 
rier, drill and clamp two small blocks to 
the part to he threaded, one on each side, 
with the holes of the same size lining up. 
In this way the tap will not splinter the 
carrier block as it comes through. Cutting 
the threads on the adjusting screw is sim- 
ply a matter of careful starting of the 
screw box. As an added precaution, soak 
the portion of the screw to he threaded 
for several hours in raw linseed oil. The 
crossarm is a simple turning decorated 
only with three Y-cuts at each end. !l will 
be noted that the holes taking the spindle 
supports must lie drilled at an angle with 
the center hole taking the projecting dowel 
of the base carrier. The angle is approx- 
imately 7 degrees. 

The parts which finish the spindle and 
fiver assembly are shown in Figs, 18 to 2 1 
inclusive The dyer is sawed from a piece 
of '34-in. maple stock to the form shown, 
and the two arms taper to »y6 in. square at 
the ends. The stem or drum of the bobbin 
is glued into a recess turned into the back 
face of the flanged bobbin pulley. Note 
especially that the diameter of the bobbin 
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pulley at the bottom of the belt groove is 
slightly less than that of the flyer pulley. 
Tltis is important as it causes the bobbin 
to rotate faster, thus maintaining the 
proper tension on the yarn. The spindle 
eye is turned down and filed from a short 
piece of found brass. This part is 

also important if it is desired to use the 
wheel for practical work. The eye in par* 
ticular must he filed to shape and finished 
very smooth. This part is soldered to the 
end of the spindle. Only one leather bush- 
ing is detailed in big. 8. The hole in this 
bushing fils the spindle eye. The second 
bushing is cut the same size with a 
hole to take the tapered end of the spindle. 
The leather bushings are mortised into 
the spindle supports and are held in place 
with removable pins made from brass 
wire. The length of the thread on the 
spindle is only approximate; the proper 
number of threads must be determined by 
a trial assembly of all the parts as to Fig. 
19. The nut mortised into the outer face 
of the flyer pulley must run down on the 
thread as far as it will go without binding 
the pulley against the bobbin. Thus as- 
sembled, there should not be more than 
He in. end play in the bobbin. If neces- 
sary, the thread must be run down farther 



exact 
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eight 

fiver. 



on the rod until this clearance is 
obtained. The small screwhooks 
shown on each arm of the flyer in 
Fig. 19 are for the purpose of 
holding t lie yarn taut as it is be- 
ing wound on the bobbin. The 
number of hooks is of no impor- 
Most okl wheels are fitted with 
or ten hooks on each arm of the 
Two belts arc required and these 
are easily made by twisting six or eight 
strands of shoemakers’ linen thread. When 
complete, the belts should be waxed. 

The remainder of the assembly, consist- 
ing of the distaff and treadle, shown in 
Figs. 22, 23 and 24 is so simple as to re- 
quire no detailed comment. The dimen- 
sions of the treadle are only approxima- 
tions because in the assembly you may 
possibly find a slight variation in the dis- 
tance that the legs are separated. Try for 
length before cutting stock. The same is 
true of the pitman rod. The lower end of 
the pitman rod is fastened to the arm of 
the treadle with a leather thong. 

Original spinning wheels were generally 
finished with several applications of lin- 
seed oil, each coat being rubbed down 
when dry. This leaves the wood in the 
natural color and acts as a preservative. 
Although the oil finish is more authentic, 
it is probable that the stain finish will be 
more desirable with modern furnishings. 
An appropriate finish may be bad by 
staining all parts with a light-oak oil stain, 
wiping this to the desired shade. When 
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dry, brush on two coats of thin white shel- 
lac. When this is thoroughly dry, rub 
down with No. 00 steel wool and finish 
with two applications of high-grade fur- 
niture wax. 



Pipe Plugged with bond 
Rubber Ball 

To effectively plug the end of a pipe* 
get a solid rubber hall, drill it through the 
center for a slender bolt and insert the 



ball into the end of 
Put a washer on 
the holt* screw a 
wingmit down on 
it and tighten the 
nut until the ball 
is squeezed snugly 
against the inside 
of the pipe so it 
will not slip nut. — 
E, V* Mich a e 1, 
Pawhuska* Gkla, 



the pipe to he plugged, 




Old Motorcycle Engine Drives Ice Boat 
at High Speed 

An old motorcycle engine, a few dollars 
worth of lumber, bolts and flat iron is all 
you need to make a fast air-propelled ice 
boat. The construction of the framework 
and runners is apparent from the illustra- 
tion, The two 8-ft. lengths of 2 by 4-in. 
stock, which arc the horizontal frame 
members, are bolted together at the front 
end to a small block, after which a piece 
of 1 by 6-in. stock is screwed to both, 3 ft. 
front the end* keeping them separated 22 
in. at this point. The other ends are pulled 
together so that they arc 24 in. apart when 
attached to the rear cross member with 
O-shaped clamps. The motor mount is 
then built up and attached* using every 
precaution to make a rigid, well-braced 
job and being sure that it will lit the par- 
ticular engine you intend to use. For this 
reason it may be necessary to alter the di- 
mensions somewhat. The propeller can be 
cither purchased or made. Il‘ you decide 
to make one. use a 52-in. length of 2 by 
5-in. spruce, lay it out as indicated in the 
lower details* and with a draw knife trim 
the blades down to about c j in. thickness 
halfway to the tips* and J4 in. in thickness 
at the tips. Run a ^-m. rod through the 
center and balance the propeller until it 
does not tend to settle when the rod is 
carried on parallel edges. Balancing is 
done by planing the wood off a little at a 
time from the heavy end. Remove the 
sprocket, turn enough stock from the tu- 
ner end of the huh to take a small hall 
thrust hearing, and then put the sprocket 
hack in place with this ball thrust bearing 
between it and the engine crankcase. To 
mount the propeller on the engine, have 
the sprocket in place and cut nut the cen- 
ter of the propeller to fit snugly over the 
sprocket nut. Use four ■'•in- in. carriage 
bolts to fasten the propeller to the sprock- 
et as illustrated. A round gasoline tank of 
about I gah capacity can be mounted 
above the engine on a bracket made of 1 
by 5£ m. flat iron. The ends of the iron 
go under the cylinder-head studs. A small 
turnhuekle or long holt will squeeze the 
bracket tight around the gasoline tank. 
Battery ignition, if available, will help in 
starting on account of the cold- weather 
conditions and the impossibility of really 
spinning the engine. 
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Heavy Flannet Cloth S-aalrcd in Po3ishitt£ Solution Is 
Handy for C Lea run)* Metal Ware 



Cloth Impregnated with Polishing 
Solution Cleans Metal Ware 

A cloth for polishing household metal 
ware can easily he made by soaking a 
heavy flannel doth in a solution of water, 
l A Pt- ammonia, 2 tablespnonfuls, salt, 1 
tablespoon ful and finely pulverized rotten- 
stone, 1 tablespoon fuL Soak the doth in 
the solution about an hour, birring occa- 
sion ally, then wring out and allow to dry* 

Patching Cement Containers with Foil 

When tubes containing patching cement 
are accidentally split or punctured, get a 

piece of tin foil 
and patch them. 
Fold the foil three 
or four times, put- 
ting a coating of 
the cement be- 
tween each one, 
Apply a little of 
the cement to the surface of the to he 
around the bole and put your foil patch 
in place. 

Vignetting Enlarged Photos 

By removing the ground glass of a pro- 
jection printer and substituting a piece ot 
l Inn paper, you can make unusual enlarge- 
ments. Move the negative until the de- 
sir cfl portion is in the center of the bright 
spot on the screen. Longer or shorter 
exposures may be necessary according to 
the thickness of the paper used instead of 
the diffusing glass, Enlargements made in 
this way fade til most to white at (he edges. 
— Neil Nelson, Kansas City, Mo, 



This Metal Ski Harness Clamps 
the Shoe Tightly 

When skiing, uncomfortable tightness 
of the toe strap on a regular ski harness 
is eliminated by using this metal harness 
which consists of a ski piece and a shoe 
piece. The latter is a strip of sheet metal 
bent to the contour of the shoe sole, the 
upper edge being bent over at right an- 
gles at the ends to form tapered flanges, 
which fit over the edge of the sole. Small 
wooden wedges are riveted to the flanges 
and slip into grooves formed on the ends 
of the ski piece, which is also made of 
sheet metal and is 
screwed to the top 
side of the ski. 

Leather straps, 
one of which is 
fined with a buck- 
le, are fastened to 
lugs riveted tn the 
side of the ski 
piece. In use, the 
s h o e piece is 
placed around the 
soli* uf the s h rt e, 
as shown, and is 
slipped into the 
ski piece, after 
which the strap is 
tightened against the heel of the shoe. — 
James H* Rogers, Toronto, Can, 



Hinges Made of Sheet Metal 

Effective cupboard-door hinges of al- 
most any design can be made of light 
sheet metal. First cut out the design in 
two pieces of l lie metal as shown in the 
Inn er detail Then bend the metal at right 
angles as indicated by the dotted lines of 
the upper detail, place a nail in the betul 

and press t lie met- 
al around it to 
form holes for the 
hinge pin, which 
in this case was a 
nail. Now drill 
small holes iti both 
parts of the hinge 
and screw them in 
place. Soldering 
is unnecessary as 
the screws will bold the folded parts to- 
gether. — H. G, W iles. Moha, B. C, Can. 
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THIS lighthouse refreshment booth can 
* he spotted front afar and will draw 
trade from great distances, for it not only 
serves hot sandwiches and drinks, but 
iv ami', ilu' lingers of patrons while they 
are being served. A hand rail around the 
structure is made of pipe through which 
hot water circulates, and is wrapped with 
asbestos so that it will not blister numbed 
lingers. On top is a Imamu with a revolv- 
ing light which casts successively yellow, 
blue, green, red, violet and white beams 
across the ice. Mounted on a sled, it can 
be drawn to the must advantageous spot 
on the lake for business. 

First build the sled f which serves as the 
foundation. The runners are spared 54 in. 
on centers to conform with auto tracks, 
and _ by 5 -iu cross-members -erve as door 
joists, Six 2 by J-iu. studs 8 ft, long in- 
cline inward to a top 3 f> in. in diameter, 
forming a hexagonal frame, These are 
braced by curved pieces spaced at the lev- 
ids shown. The frame U further reinforced 
by X-braces in the bottom panel-. A space 
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fr leu !] i ! the front for the door, ami 
a ser* ice counter Is installed at the rear. 

lie In -^ra ]e. ot wallboard. with one coat 
r«l paint inode and two outside, is bent 
around the framework. The beacon is a 
! i agonal enclosure composed of 
mx .,.di 1 2 by 15 in,, covered with 
a * in nlar top on which a gal van- 
'/■ ■■! -fieet roof is fastened. Back 
of each pane, in stall a sheet of 
■ ! i t ! v' r 'it e olored c e 1 1 o p h a n e or 
similar material The beacon is 
fastened to the top of the tower 
hv mri! ns of angle brackets. A re- 
volving light rill of course, have much 
gn-aier ,i t inti ion -value than a stationary 
igfot, ( Mir » in be made according to the 
circular ruse re. An automobile headlight 
i- mutinied mi t vertical shaft and rotated 
means of a 6- volt motor through a 
large ratio (about 100 to 1) worm 
and worm gear. Current is sup- 
ptii 1 1 hy storage batteries. For the 
service window, an ordinary sash 
is installed above with a pair of 
swiri i si g w i a d o w s on spring 
hinges below. A hot- plate or si ore 
fueled with coal, oil or kerosene 
i- I'cated inside, and should have 
.i vein in the wall above it to ear- 
s' off moke and fumes. A cooler 
can be made by building a cup- 
board under tlie counter, having 
a veto to the outside air. For foot 
v :i i l l t h t newspapers or insulating 
wall hoard should he laid 
over the floor and lino- 
leum on top of that. The 
water-heater installa- 
tion is very s i m p I e. 
Wrap the hand-rail pipe 
with strips of sheet as- 
bestos wound in one di- 
rection, and then with 
friction tape in the oth- 
er direction. The insu- 
lar i on p r e v e ti r s exces- 
sive loss of h e a L a u d 
protects the bands from 
the bare pipe. 

There is also money 
to lie made iti sharpen- 
ing skates in a work- 
shop right out on the 
ice, which should he 
large enough to offer 
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hospitable warmth lo customers while the 
job is being done. This workshop is sim- 
ilarly mounted on sled runners and can lie 
drawn to the spot where business is best. 
Its construction is of a light, well braced 
framework covered with waterproof can- 
vas, and a curved awning-cloth roof. Lin- 
ing the inside with a lighter duck or cloth 
makes a double-walled job with dead-air 
space between and good protection against 
the most biting winter wind. Three glass 
panes permit a view out upon the ice. At 
night, a storage battery and auto lamps 
supply illumination. A vestibule with dou- 
ble doors prevents direct draft upon the 
occupants, while the proprietor has a 
booth in which his vise, bench and other 
equipment arc installed Wall seats are 
built around a stove with a foot rail, and 
all is snug and warm with the insulated 
floor, and other protection. 

For heating a comparatively small in- 
terior, a small “air-tight* 1 stove will be sat- 
isfactory. Having a chimney, it assists 
greatly in carrying off fumes and promotes 
ventilation, and as a heater it is unsur- 
passed. Red and green-striped awning 
cloth makes a striking roof that can be 
spotted for a long distance over the ice. 



anti tan canvas on the sides gives the ef- 
fect of warmth. A double roof will in- 
crease the insulating qualities, and can be 
provided by tacking light duck or even 
less expensive fabric directly upon the 
rafters before the slats arc installed, and 
then the awning cloth over the slats. There 
is no question but that success attends the 
merchant who brings his goods right at 
the door of demand, and this trim shop 
assuredly fills that requirement. Without 
much additional expense a few cold- 
weather delicacies, such as hot chocolate 
and hot dogs could also he dispensed to 
the profit of the proprietor. 



€IR ust stains on a lavatory can he re- 
moved by covering the discolored spot 
with salt and rubbing it hard with a halt 
of a lemon. 
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Doubled and Twisted Length of Plano Wire* TWakes a 
. Gun Cleaner That Is Easily Carried in the Pocket 



A Pocket Gun Cleaner of Flexible Wire 

Here is a flexible gun cleaner that can 
he carried in your pocket on burning trips. 
A length of piano wire is doubled so that 
the ends meet in the center of the doubled 
piece* which is then twi-itcd to form ;t loop 
on each end as shown. Any small round 
box will serve as a container* In using the 
cleaner* it should he pulled through the 
gun barrel, as it is much too flexible to 
he pushed* 

The Tricks of Tracking a Fox 

The red fnx is one of the most difficult 
of all fur-heating animals tn capture, yet 
is one of the easiest to track down and 
shoot if its habits are understood. In track- 
ing a fox, remember that it prefers to 
catch food at night and sleep in the day- 
lime, Therefore, after a light snowfall in 
the late hours of the night, the hunter 
should he afield early* If it is frosty, it is 
best to wait until the sun has slightly soft- 
ened the snow. Find a track that indicates 
i lie animal s desire to rest and sleep* A 
tired fox invariably seeks a cove nr a side- 
hill wood lot that faces the afternoon sun* 
Whenever the tracks wander about over 
rocks and fallen tree trunks in the general 
direction of a sunny slope nr cove, it is 
pretty safe to assume that the animal w ill 
he lying there. By coming up facing the 
wind, you can approach a tired fox at sur- 
prisingly close range. But remember that 



the wind should never be from the hunter 
toward the fox. as it invariably lies down 
with its nose pointing back in the direc- 
tion of its trail. If the wind changes while 
the animal is resting, it moves and locates 
itself again with the wind blowing from 
its trail to where it sleeps. Therefore, the 
resting place must be figured out from a 
distance and a detour made so that the 
hunter will come into the wood lot from 
the side opposite that from which the fox 
entered* 



Grooves Cut in Outside Stair Treads 
Prevent Warping 

Stair treads exposed to the weather usu- 
ally warp lengthwise and the ends cup 
upward. This loosens the nails ami causes 
the tread to be more or less unstable, if 
not actually unsafe* To avoid this trou- 
ble, cut two or three narrow' grooves 
lengthwise on the underside of each tread, 
the depth of the grooves being about one- 
third the thickness of the stock., This is 

best done on a cir- 
cular saw, hut may 
be done with a 
hacksaw, using a 
g u i d e strip 
clamped to the 
tread. The sides 
and edges of the 
treads should be 
painted before 
nailing in place. 



Buggy-Top Braces Make Good Clamps 

Utilizing the braces from an old buggy 
lop, you can make a couple of tools that 
have many uses around the shop. They 
can he used as light clamps or vises, and 
will be even more 
useful if locking 
links are provided 
at the ends of the 
handles. The up- 
per detail shows 
convenient 
notches for h o I fl- 
ing wires when 
splicing* while the 
tool in the lower detail is made lor hold- 
ing square stock, light pipe, etc. 
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Winter Feeding Stations Protect Game Birds 




During the whiter and spring months 
when tile ground ri covered with snow, 
many sportsmen and farmers go into l Tie 
fields and feed game birds. As a rule, tile 
beginner throws out a Imshel of feed oil 
the ground, which may mean just a waste 
of feed. After a number m experiment'-, 
it was found that one of the most suc- 
cessful feeding shelters was the cornstalk 
or brush wigwam* shown in the right- 
hand pilot (i. Three or four poles are set 
on end in the ground and their lop- are 
tied together. Then, leaving an opening 
for the birds to enter, weave cornstalks or 
small tree branches into the framework 
until you have a thick shelter Be sure 
that the opening is facing away from the 
prevailing winds, usually the south side. 
The lords quickly learn the location of llie 
shelters, and. in cases where necessary, 
cracked corn or other feed may he scat- 
tered from the roosting place to the ■'bel- 
ter. Tn the center photo is shown a feed- 
ing Station made from a barrel* This type 
is widely used in the north woods. Firm 
select a protected spot where a clump of 
trees or heavy brush gives wav to a small 
opening. 'J ake a light pole ami support it 
horizontally between two trees. Then get 
a wooden barrel, knock out hot It cuds, ami 
hang it over the pole, driving a small nail 
through the top into the pole to hi del (lie 
barrel steady. The tun I -and -hoard type of 
station is shown in the left-hand photo. 
Tills is one of the -imple-t hi make and 
consists of a hoard supported a couple of 



feet above the ground. Spikes are driven 
through I be hoard at intervals to hold ears 
of corn mi \\ hich the bird- feed. 



Penguin Brush Holder 

This downcast penguin with Ids sad eyes 
earns dresser space by holding a small 
clothes brush in the ease on his hack, 
Fainted in a bright blue, shaded in an 
ivory breast, he- is an amusing hule fellow. 
Both Lite beak amt feet are bright red. For 
the ha-e and box, use jS-iu. material. The 
head and body can be turned mi a lathe, 
the latter sawed ill half, or whittled out. 
Paint as suggested and shellac the bolder. 




This PenEHin Cloihcs-Rniah Holler Will Make a Navel 
and Pout :id Addition Id Your Dreiser 
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T^H ROUGH permission from the navy 
1 department we are able to publish 
these working' plans for constructing a 
model of the lO.btJfl-ton Treaty cruisers, 
“Salt Lake City + and “Pensacola, w hich 
are sister ships. It Is to lie noted that the 
department ha* permitted the publication 
of sections showing the underwater form 
of these ships, so that, together with the 
other plans, an exact miniature model 
may he made of these very interesting 
naval vessels. 

The "Salt Lake City' 1 and Pensacola" 
were the first two of fifteen ships built or 
being built under the limitations set by 
the Washington Treaty, Their displace- 
ment or weight is 10*000 tons without fuel 
or fresh water for the boilers, or about 
11,600 tons including the latter. They are 
585 I t. 6 im long over all. by 65 ft. 3 in. ex- 
treme breadth, by 10 ft, 61 j in, draft. Their 
battery consists of ten 8- in. 55-caliber 



guns, and four 5-in., 25-calf her anti-air- 
craft guns. In addition each ship carries 
four seaplanes which are launched from 
two catapults. These cruisers are driven 
at ik speed of 33.5 knots or about 37 land 
miles per hour. The propulsive machinery 
consists of eight oil-fired hollers and vicam 
turbines with reduction gears driving four 
propellers and developing the enormous 
amount of 107,000 bp. The ships have a 
flush main deck, a bulbous forefoot for- 
ward, which decreases the resistance* arid 
a moderately broad stern with V-sections 
under water, aft. 

The model shows a pleasing, well-bal- 
anced design which is not too complicated 
for the amateur to construct, and which 
contains sufficient detail for the worker to 
exhibit Ids skill. The plans are drawn on 
a scale of l in. equals 50 ft,, which makes 
the model one-six hundredth the size of 
the actual ship. The dimensions are set 
down to the nearest 32nd of an inch* The 
model can be made with ordinary tools 
and material. 

First shape up the hull from a block of 
clear pine or some other soft wood 1%2 in. 
wide, 'Has in, deep, and 1 1 Li in. long. The 
main deck line should be laid off on each 
side of this block, as shown on the side 
view. Although the deck of the ship is 
actually cambered nr curved from side to 
side as shown on the sections, this curva- 
ture is so small that it may he neglected 
on the model if desired. Plane the wood 
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hluck dmvo 1," the hire mid aft curva- 
ture.' f j f l he main deck. Nvst lay off the 
shape of the main deck, as slitnui in the 
plan view. Plane or whittle the block In 
thi" line, taking notice that fnr the middle 
portion of the model the sides have a 
“tumble-home* nr straight slanting sides, 
and that the model here is tile widest at 
the knuckle and not at the deck. The ship 
Is shaped this way so that the armor may 
he more easily constructed. The stem and 
lem predite- hr mid then be shaped u p as 
shown in the side view* omitting' the rud- 
der and horn, which are to he fastened on 
later, Draw the two knuckle lilies as 
j_fti ciltvs for shaping the hull and make card- 
hoard U’tnplaivs 'd the -cctunis^ applying 
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t lining! milt - : n < u 1 ■ 1 Inc done with Nn 2 
-amlpaprr n ti > l then i-rl nicely with 

Xu. H sandpaper. 

It is suggested that the killed worker, 
instead of making the hull from a solid 
block of wood, tni” fit make the hull by 
gluing a piece of closc-gi lined veneer 
about $ fa in. I liiek between two blocks! 
cadi jHs iiu wide. This would assure get- 
ting a sharp but strong waterline en- 
trance forward, and would furnish a 
working ecnlv; line i*n thr »l k and bn- 3. 
A naval hip of du- typi has ,l constantly 
changing shape i.j ' hull ami the work 
should !"■ ' In Tn. .i aveurateh as possible 




them to the model in order to obtain the 
correct shape. Notice that forward, the 
model is very sharp at the waterline, as 
shown in the plan view of this waterline 
■>^5 in, above the keel* while underwater 
forward the model has a well-rounded 
bulb , as shown in the plan view of the 
waterline \% in. above the keel. A gouge 
will not he of much use in obtaining the 
flared sections above the waterline as tile 
model is so tiny. It is better to remove 
the wood with No. 2 sandpaper held on a 
curved block. Indeed the rough fairing 



in order to display the pleasing appear- 
ami id the underwater and the above- 
water form. 

J he deck houses art ut rather simple 

shape and should be made of wood. Part 
of the forward -deck house, which con- 
tains the officers' quarters is indicated by 
No, I2j while the other part of the for- 
ward-deck house, containing air intakes to 
the forward boilers is No, 10. The center- 
dock house containing air intakes to the 
after boilers and also containing the gal- 
leys. is No. 17. Nos. 3 and 5 detail both 
parts of the after-deck house, the first 
containing washrooms and shops, while 
the latter is the part located under the 
main mast, and carries provisions and a 
radio transmitter. No. 4 shows the search- 
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light platform mi tin- mainmast, Nn t 6* the 
am T-a if craft gun^ ami Xu. 7 . the cent ft 
fire-control station* from which the firing 
of the guns is controlled. The pilot house, 
Vo* 13 ,. and the conning tower, Xu. 14 . are 
similar in construct ton* The latter U an 
armored station from which the mo ve- 
in cuts of the ship are controlled in time of 
battle. The superstructure decks and plat- 
forms should preferably be made of thin 
sheet metal, cm to shape with a pair of 
shears and touched up with a file. The 
edges of unit No, 3, the boat and anti- 
aircraft gun deck, are bent over ar right 
angles along its greatest width, ami it is 
fastened over units Xus. 5 and 17. Fpn n 
unit Vo. 11 is placed the range finder, 
which is an instrument used tor determin- 
ing the distance to the enemy. Unit No. 
15 i s the navigating bridge, and on Litis 
platform are stationed the officers who are 
controlling the movements of the ship. 
Vo. U> is an emergency platform, while 
Xn. hS 3s Lite com timnica turn house and 
main radio station. Two catapults, Xo. T 
for releasing airplanes, arc required. No. 1 



shows the d-gLtu mount- and Xu, 2 the 
3-gun mounts, two of each being required, 
one fore and one aft. 

The slacks arc made of wood. Note that 
the alter stack is slightly shorter and has 
a greater rake aft than the forward stack. 
Likewise, the main lop must has a greater 
rake aft than the lore top mast. The legs 
of the tripod masts should he made slight- 
ly longer than the dimensioned drawings 
so that they may he recessed him the hull 
or deck Sinuses on i\ It tell they are mount- 
ed. and into the top blocks. Metal rods 
will make better and stronger legs for the 
masts than wooden ones, but the latter 
will serve the purpose. The roofs of the 
R’-in* gun bouses are rounded from side to 
side and the guns should be recessed into 
the houses. The guns may he trained or 
moved horizontally by mounting the hou>e 
on it.- base with a brad at the axis. Four 
types of smalt boats are shown ami arc to 
be shaped from small blocks of soft wontk 
Davits made of wire for the model are fit- 
ted for n-e when carrying the 3d- ft, whale 
boats outboard. The catapults also may 
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lie made to swivel. The seaplanes have 
only one pontoon each, which together 
with the body may be of wood with the 
wings of sheet metal or cardboard. The 
four propellers and struts or hangars are 
made of thin sheet metal and the shafting 
of wood or from a rod. Each strut has two 
arms from the shafting to the hull, one at 
a small angle to the horizontal and one 
nearly vertical as shown nn the sections 
for the inboard propellers, These struts 
may he made of sheet metal and the ends 
which abut against the hull may be sharp- 
ened and pressed into the hull. The out- 
board propellers project beyond the wid- 
est part of the hull and are protected from 



damage by propeller guards, made of wire. 
The rudder and horn are diamond shaped, 
and for accurate work they may be con- 
structed of wood and glued in place. 

The model should be painted gray above 
the waterline, in + above the keel, and a 
brick red below. Port holes may be repre- 
sented by black dots and the outline of 
the doors inked in. A still better method 
of simulating them, is to tise hollow rivets 
set in shallow holes. Color the riius gray 
as the hull. Also, set the deck houses, tur- 
rets, etc., in place on the deck, pencil 
around to outline their position, and then 
paint both these units and the deck sepa- 
rately before gluing in place. 
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Work Support on Portable Sewing Machine 




Anyone who has used a portable sewing 
machine and knows how difficult it is to 
handle the cloth, which has a tendency to 
fall down over the end of the machine* will 
appreciate the convenience ot lids exten- 
sion. It is made up nf two frames hinged 
together at tine ends as indicated. The 
larger frame has no bottom or top hut is 



reinforced u itli two mortised cleats, on 
which the machine is set. The smaller 
frame has a wood top covered with oil- 
cloth in order to provide a surface on 
which the fabric being sewed will readily 
Pi de. W hen it is not being used* the ex- 
tension can he folded and set away* — 
Lours F. PictK. Harvey, HI. 



Driving Screwhooks with Metal 
File Handle 

In cases where a mini her of -crew hooks 
are to he driven, it is a good idea to get a 

metal file handle 
of the type shown, 
to make the work 
easy. Fasten the 
hook to the han- 
dle by means of 
the clamp used to 
hold the tile tang, 
ami you can drive 
the screw so that 
it will he perfect- 
ly straight 



A Simple Window-Shade Repair 

To renew the lower end of a window 
shade, cut oft the torn or soiled part, and 
re-hem it on a sewing machine* or use 
gummed tape for fastening the hem in 
place. If thi- makes the curtain Lie* short, 
remove the top end from tile roller and 



lengthen El In adding a piece from an old 
curtain, A piece of heavy paper or doth 
of the necessary length may he used it no 
old curtain i- available. Tears in shades 
may he repaired with gummed tape. 



Improvised Column Clamps 

hlheient c hi nips for gluing up tapered 
polygonal or column work cart he made 
hy cutting round 
hides i n i he center 
of a few pieces of 
square w o o d 
blocks. The clamps 
keep the w ork per- 
fectly true white 
the glue is drying, 
and, if made of 
hardwood, their 
gripping power is 
exceedingly great. 

The holes in the 
clamps are of different size< to fit various 
points oil the work. They are driven ill 
ptare by lapping the edge with a hammer, 
— Wayne C, Lee key t Aurora, III. 
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BLU EPRINTS 

Uj Home • . • 
V Craftsmen 



Iceboats, skis, snowshoes, alt kinds 
of models, toys, simplified furniture, 
bric-a-brac shelves, garage, four- 
room bungalow and numerous other 
practical things to build. Complete 
list 3c postage* Price of prints are 
25c each, or six for $1.00 postpaid* 
Address Blueprint Department* 

1 See list of blueprints in advertising section) 




Homemade Electric Corn Popper 

An electric corn popper is easily made 
fro in a 1-gal* pail fitted with a tight lid. 
A 650 -watt heating clement, consisting of 
JtH 1 / j ft* of No. 20 Nichrome wire, is strung 
on (lie top of an asbestos disk, cut to fit 
inside of tile pail. The disk is drilled at 
three equidistant points, located x /i in. 
from its edge, to receive screws, which 
pass through the bottom of the pail and 
Serve the dual purpose of holders for the 
element and leg supports* Iron washers 
are slipped over the screws before assem- 
bly, to raise the asbestos above the bot- 
tom of the pail. Legs are made by mount- 
ing porcelain insulators on the ends of the 
screws. Another hole is drilled in the bot- 
tom of the pail to receive a porcelain 
hushing through which a drop cord is in- 
serted. The next step is to make the cle- 
ment by winding the Nichrome wire on a 
|^L-in. rod, after which the wire is removed 
and stretched until the turns are about 
Ti w in. apart. A hole is next drilled in the 
center of the asbestos disk and one end of 
the element is fastened between washers 
with a screw. The coil of wire is then 
placed spirally around the center of the 
disk so that its turns arc about equally 
spaced* The wire may be held in place by 
drilling small holes in the asbestos and 
pressing iron staples through them, to 
straddle the element* Care should betaken 
to prevent the binding wires from touch- 
ing each other or from coming in contact 
with the pail. The free end of the element 
is next fastened to the asbestos w ith two 
washers and a screw, anti the drop cord is 
connected to the screws. To complete the 
popper, cut an aluminum disk to fit inside 
the pail. In cutting the disk, leave four 
projections, 2 in. long and $4 in. wide, so 
they can lie bent down and pressed be- 
tween the asbestos and the pail to support 
the disk just above and out of contact 
with the heating element* The lid is drilled 
centrally to take a small rod or wire, 
which is used to stir the corn. A U-shaped 
strap, drilled in the center, should be riv- 
eted to the underside of the lid in such a 
position that the center is directly under 
the hole previously drilled in the lid. The 
end of the rod inside the popper is bent at 
right angles, while the other end is bent 
to form a crank, for keeping the corn in 
motion while popping* 
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Strip of Felt between Laces nntt l>( SLc^!,; 

Gives Skater Foot Comfort 



Felt on Shoe Increases Skaters 1 Comfort 

Tu keep the laces on skate shoes from 
biting into your feet., place a strip of thick 
felt between the laces and the tongue of 
the slice as shown. If the felt Es allowed 
to project over the end of the toe and 
above the top of the shoe* a further pro- 
tection added against injury from being 
struck on the foot with a club when play- 
ing hockey. 



Coping-Saw Blades to Replace 
a Broken Latch Spring 

If the latch spring breaks in your door 
lock, and another one is not available, 
take a couple uf old coping-savv blades, 
break them off to the proper length and 
substitute them for the broken spring* 




Tvvo Coping-Saw Biases Serve Efficiently as a Spring 
to Operate Latch in Door Lack 



This improvised spring will operate the 
latch until a new one can he purchased. 



Rubber Helps to Open Fruit Jars 

I he old inner tube scores again in help- 
ing in our daily tasks. If a piece about 8 
in. square is kept handy in a cabinet draw- 
er, it will be a great aid in opening fruit 
and salad-dressing jars. By holding the 
jar on the pad, it will not slip when the 
top is being turned* or, if you prefer, the 
rubber may he wrapped around the jar to 
aid in holding It with the hand. A piece 
of line-grained sandpaper Es excellent for 
gripping the jar top* 



Groover Head Made from Auto 
Cam-Shaft Gear 

On a job, I needed a groover head for 
my circular saw and, none being at hand* 
one wa- improvised from an old cam-shaft 
gear taken from a model-T Ford. Part of 
the teeth were removed with a hacksaw, 
leaving every sixth tooth, which was 
sharpened on a grinding wheel When try- 
ing the wheel on 
the mandrel of the 
saw, the hole in 
the cent c r w a s 
found to be too 
large, This was 
quickly remedied 
by forcing in a 
liras- hushing and 
reaming it to tit. 

The groover head 
has proved very satisfactory, and, when 
used in connection with a tilting saw ta- 
ble, many different nils can be made with 
it. — Earle Strand, Siren* Wis, 



A Substitute for Rubber Stamps 

An efficient and durable substitute fora 
rubber stamp may be had In your own 
handwriting by using sealing wax instead 
of rubber. First cut a mold of the desired 
size in a cake of hard soap. Then, using a 
pointed nail as a stylus, scribe the letter- 
ing or writing in the bottom of the soap 
mold and carefully wash away all loose 
particles. Moisten the mold with water, 
melt the wax and pour it hr, immediately 
pushing a small wood block on I he melted 
wax to serve as a handle for the stamp. 
When cool, pry from the mold. With a 
little practice you can produce neat stamps 
with sharply raised lettering in this way. 
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\ SIMPLE laboratory in which 
■* many miracles of chemical 
magic may he made to take place 
at your command can be easily 
assembled at almost no expense. 

In Fig. 1 you will find complete 
details for making an efficient 
bun sen burner from pipe fittings 
and a few other odds and ends* 

The hole drilled through the pipe 
plug to admit the gas should he 
small. The sleeve, which is slipped 
over the burner tube, permits the 
flame to he adjusted so that it is 
very hot and almost colorless. Fig. 2 
shows a test-tube rack. The dimensions 
may, however, be varied to suit. The top 
board and the upper section of the base 
hoard arc lightly nailed together, laid out 
and drilled with a bit of the proper size 
to accommodate the tubes. Holes $4 in- 
in size are convenient* The hoards arc 
next drilled while still nailed together. 
After drilling they arc separated and 
mounted between end pieces as shown. 
An und rilled third piece of wood* the same 
size as those drilled, is mounted under the 
bottom drilled piece to support the tubes, 
A distilling condenser of homemade 
construction is shown in Fig. 3 . Has pipe 
or thin-walled metal tubing, 1 in. in diam- 
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Hints to Help Solve Modelmaking Problems 




Blacks for Ship Models Can Be Made Quickly with 
This Simple Jig 



Ship-Model Blocks and Deadeyes 
Quickly Made in Jig 

Blocks and dearlev es for ship models are 
easily made with this jig. First, take a 
"trip of stock from which to make the 
Mocks and dcadere* and dress it down to 
e lie same width and thickness that the fin- 
ished work is to he. Then get a wood 
block, square it up and groove the center 
lengthwise to take your stock, With a 
jewelers’ saw, cut a number of dois in the 
face of the block at right angles to the 
groove. T1 ie spaces between the slots 
should be the same width as the length of 
the finished blocks and deadeyes. Now 
groove each -.ide of the stock for the 
strops? of the blocks, put it in the groove 
of the wood block, drill Liny holes through 
the stock between the -lots and saw off the 
blocks. These can 3 tv sanded to shape. 



Woodworking Lathe Used to Saw 
Small Wood Strips 

Modehuakers who have a small hi the 
can rig up an adjustable saw table on it 




Improviser Saw Tat] a Mourned an Bench Lath a far 
. -CtJttinR Small Scrips qE Wood far Models 



to cut small wood strips* If saws of tlie 
proper size lor thi- work are not available, 
slotting cutter*, which are much cheaper 
than saws, can be used. ’J lie saw is mount- 
ed on an arbor and is chucked in the lathe. 
If a slot ling cutter is used, it will be nec- 
essary to turn up a couple of washers, as 
shown in the detail, to clamp the cutter 
on the arbor. The saw table is a 2 ! o hv 
12dm board recessed on the underside to 
dear the arbor. The table is fastened loa 
milling attachment, which permits ver- 
tical adjustment. In the absence of this, 
the improvised attachment show n will be 
found handy. 



Improvised Tool to Shape Tapered 
Spars and Masts 

Here is a simple 
tool to use in ta- 
pering spars an d 
masts for ship 
models. It consists 
of a block of wood 
and a wood rasp. 

Nails or small 
block- are placed 
along the sides to 
guide the rasp. 

The dowels, or 
strips to be ta- 
pered, are inserted 
under t be rasp and 
are pulled back and forth while being 
turned with the lingers, A shallow groove 
in the face of the block will help to guide 
the work. — J. \\\ Element. St. Paul, Minn. 



Making Model Chain Plates 
from Small Fishhooks 

Small fishhooks can he used to make 
chain plates on ship models. Cut off the 
barbs and bend the etui of the book to 
rake tlic dead eye strops. These have a 
much neater appearance and are stronger 
than those made of soft wire. Fishhooks 
can also be used for eyebolts in decks, 
tops, rails, etc. 

CU is a good idea to keep a special file on 
hand for filing babbitt, and oil it slightly 
to prevent the metal from "ticking to it. 




P O P U L A H M E C HANKS 



241 




JAWS ftOJUDLD TO 
FiT TUELti 



GLASS STOPPERS 
REMOVED AND HLO 
V BETWEEN 2-AN0 3** 
\ FINGERS TO KEEP 
^ THEM CLEAN 



PORCELAIN 

TUBS-* 1? 

SUPPORT 

tRUCIBLE" 



% HEATING LIQUID. 
|\<N\ ■ 

N -=N^ HEATING 

V \ SOUDS 






TEST TUBE HOLDER 
5FS|!*GCL'J?HE£PEN — 
7 HARCWGQD HANDLE 



QAS ESCAPE FLOWERET 

■4 ^ 



£ 



LOWER JAW 



:,aw£Poff 



! V TELTED Tu 
J LET W^lSTURE 
^ /) fiUWOUT^ 



dff, may be used in place of the outer 
glass lube if more convenient. If metal 
tubing is used. inlet and out 1 lubes may 
lie soldered to it in-tead of using the glass 
tubes shown inserted through the corks, 
file center lube should he glass tn prevent 
corrosion when distilling chemicals, 

Xn laboratory is complete without a 
good substantial work bench. Tf possible, 
running water, gas and a sewer connec- 
tion should be made. If a sewer connec- 
tion is not handy, the sink may be allowed 
to drain into a bucket which can be 
emptied from i ime to t fne\ Tei tin absence 
of gas, alcohol 1 burners made like the one 
shown in Fig, 5 will serve as excellent 
sources of beat. The distilled water bottle 
is shown equipped with a siphon so that 
the water may be drawn by pressing the 
pinch cock, The second bottle, attached 
by glass tubing, washes the air and thus 
prevents contamination of the pure water. 
Fig. ft shows details for making service- 
able burette clamps such as are used to 
support distilling condensers and flask* on 
tripods over burners for heating* Fig, 3 
shows ruie of these damps in use. Details 
for making the tripod are shown in Fig. 
10. This illustration also shows a simple 
method of making a ring which can also 
lie attached to the stand for supporting 
apparatus. In Fig. 7 are shown details for 
making a triangle and crucible stand, which 
is very handy for heating dry chemicals. 
The proper method of folding filter pa- 
per and inserting it into a funnel is shown 
iti Fig. S just above the details for the fil- 
ter rack. Filter racks of this type are sup- 
ported on a ring stand. The unit is as- 
sembled from pipe fittings and a piece of 
wood bored as shown for the funnels. 
When healing substances in test lubes 



breakage is avoided by following the sug- 
gestions shown in Fig. 11, Fig. 13 shows 
the proper method of removing stoppers 
from bottles to prevent their becoming 
dirty and thus contaminating the contents 
of the bottle when replaced. When in- 
tense heat is required It may easily he pro- 
duced by directing the flame of a blow- 
torch into a hole cut in the side of a 
flowerpot lined and mounted as shown in 
Fig. 12. The efficiency of such a simple 
furnace is surprising. It is very conven- 
ient for melting metals and making alloys. 



Tape Protects Thumb against Knife 

Tf yon like lo carve novelties from wood 
with a jackknife, try this trick to protect 
your thumb against deep cuts. Place a 
piece of adhesive tape across the ball of 
the thumb, letting it extend down below 
the knuckle* This is also a good idea for 
the housewife who uses a sharp knife. 
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\ r GUR name, or that of your company 
or school can he permanently etched 
oil your tools or other metal objects, with- 
out the use of acids or electricity, and the 
lettering may be done on your typewriter, 

A regular clry-tvpe mimeograph stencil 
is inserted in the typewriter and your 
name and address or other information 
are cut into it in the usual manner. Fig, 2, 
disengaging the ribbon* of course, so that 
a sharp stencil will result. Make as many 
stencils ots the sheet as you have tools to 
mark, allowing a margin all around 

for each one so that they may he cut apart 
ns in Fig. 3. While it is possible to use a 
stencil several times* unless it is an elab- 
orate one, time will be saved by using a 
fresh one each time. 

The surface to he etched must he made 
smooth and clean* Fig. 4. Rust or grease 
will prevent the etching solution from 
acting. After you are sure that the sur- 
face is perfectly clean rub it thoroughly 
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whli a handful of dry salt for good meas- 
ure, Results depen d almost entirely on a 
well-cut stencil and a dealt surface. The 
stencil is pasted to the surface of the i.ml 
hy means of a t Lain coating mi ordinary li- 
brary pa-te. •spread evenly mi the surface 
ni tlie stencil with the tip of the linger or 
with a brudi a- in Fig, 5, 

To make tip the etching solution, dis- 
solve in - oz. of water as much copper 
sulphate as it will take up. To an equal 
quantity of water add potassium bromide 
iu a similar manner. The etching is done 
with a solution of equal parts of both. 
The etching i> accomplished hy simply ap- 
plying the solution to i lu- portion of the 
stencil in which the lettering is cut. by 
means oi a medicine dropper, Fig, L If 
this area is moistened with saliva, applied 
with the tip of the huger, it will prevent 
the solution from running off the stencil 
even it the surface is not perfectly flat, 
Vbntii 30 min, is required for a light etch 
on tools, sht 1 exact time depending, ot 
course, on the hardness of the steel and 
the depth of etching desired. After the 
etching i- complete, wash the copper-like 
deposit and solution off thoroughly, then 
dry and polish lightly with line emery 
cloth. 11 lack paint, rubbed into the etched 
lettering makes it stand out very sharpie, 

CA strip siring solder is convenient as 
a >pliite for laying om irregular curves. 



Doubling the Life of Conveyor Belts 

Conveyor belts commonly wear on one 
side, most of which occurs during the 
process of loading. Tci double the life of 
one of these belts, simply turn it end tor 
end. The material being loaded will then 
strike and wear the unworn side. It is ob- 
vious that there is an advantage in not 
loading a belt m its center. A center- 
loaded belt will last only about half as 
long as one that is first loaded on one side 
and then on the other.— \\ r , F. Sell a p- 
horst. Newark. N. j. 



Angle Grinding of Fillets and Necks 

In grinding fillets, it is much better to 
use a small wheel with a rounded face, and 
approach the work held between center* 
at a 45 :i angle than to depend on the cor- 
ner of the wheel to do the work as is usu- 
ally done, 1 his also enables one to grind 
a neck, which might he classed as an in- 
ternal fillet. The reason for using a fillet 
F not so much to provide additional metal 

as it is to avoid 

the sharp comer* 

for f ra c t u res ;d- 

ways begin at 
sharp corners 
more easily than 
anj where else. 
Therefor c. a 
necked corner is 
actually better 
and stronger than 
a sharp, square one, as any strath falling 
on the part will he distributed over the 
rounded neck instead of localising in one 
place, — John E. Hyler, Peoria, III. 



Saw Cut Aids in Flattening Pipe Ends 

On a job where a number of pipes were 
to he flattened at the end* and Indeed to 
a fra me w (irk, it was found that a strong 
job resulted if saw 
cuts were made in 
the ends before 
flat t enin g them. 

Cut the pipe hack 
from tile end just 
as far as it is to 
lie fla 1 1 cried, — l J. 

E. Benson, Den- 
ver, Colo. 
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Graphite Helps When Breaking In 
Rebored Motor 

I lie time necessary to drive a rehn red- 
auto motor slowly can be shortened by 
applying a paste made of finely powdered 
graphite and oil to the cylinder walls 
when the motor is being re-assembled* The 
paste is rubbed thoroughly into the wall-, 
with a cloth* any excess being removed* 
This provides a lubricant for the pores of 
the cylinder walls that is not easily re- 
moved by lightly fitting pistons and rings. 



Safety Chute Protects the Workers 
When Filling Ice Houses 

Filling ice houses with the u-c of an ice 
chute is sometimes dangerous, arid many 
workmen have been injured because tire 
ice tongs pulled loose and allowed the ice 
cake tii slide back on them* To prevent 
this, one man made a simple safety chute* 
Several strips of thin spring -led were 
bolted to the center plank of the chute in 
the manner indicated* The strips do not 
interfere with the cakes of ice being 
pulled up iti to the ice house, but effective- 
ly stop then] from sliding down. 




Water Removed from Boiler Ash Fit 
with Steam 

Water in the ash pit of a boiler is an in- 
convenience and can be removed bv steam 
with this homemade outfit, which was 
rigged up by a fireman. One end of a 
length of .-/Liu, galvanized pipe is placed 




Suction Crested by Steam EstiipiriR from Small Pip* 
inside Large One Ne-mrjvcu Water from Ash Pit 



ill the ash ptl and the other end is run into 
r.L drain. Then a Ts-in*. pipe is bent so that 
o ne cud extends several inches inside the 
bottom end of the larger pipe* as shown 
in the detail, and the other end is connect- 
ed to a steam pipe by means of a rubber 
lm sc. When the steam is turned on, it es- 
capes through the end of the small pipe, 
creating a suction inside the larger one. 
which pulls the water front the pit and 
discharges it into the drain. — William IT 
Leach, Cleveland, Ohio. 



Absorbent Cauls Aid in Gluing Plywood 

In gluing up plywood, especially where 
the veneers being handled arc quite thin, 
much better results will be had in the fin- 
ished job it" some sort of absorbent cauls 
arc used. The idea is to use a caul of ab- 
sorb out material to take up part of the 
moisture from the glue. If all of the mois- 
ture remains in thin veneer, excessive 
swelling and shrinking will result, and 
this. In turn, will cause checks or cracks 
in the face veneers, A good absorbent ma- 
terial, where mute better is obtainable, is 
ordinary preyed -pa per wnllbi mrd which 
can he cut to the size of the material be* 
tug glued. However, it is a good idea to 
use a layer of newspaper between the ve- 
neer and the beaver hoard to prevent the 
glue from binding them together* 
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utility, is the circular saw, shown on the 
right, Some of these include a jointer 
and a mortising attachment, all run by a 
single motor, and arranged on a single 
stand that occupies little space. Accesso- 
ries for the circular saw include dado and 
grooving heads, metal-cutting wheels and 
molding-cutter heads, the latter providing 
a means of making practically any com- 
mon, molding shape as it is needed. Though 
accurate grooving may be done with the 
circular-saw blade by making a series of 
adjacent cuts, n dado head is practically 
indispensable when one lias considerable 
grooving to do or when time is an im- 
portant consideration. The metal-cut ting 
wheel nn the saw arbor offers an easy so- 
lution to the proh- 
lem of cutting met- Mk 

a 1 tubing. r< i d s , 1 i gh t 



SANfHlSG oh 

THE LATHE 



VJt/TI’H the cost of mo tor- driven wood- 
working machines so low that al- 
most every craftsman can afford to own 
them, homecraft hobbies are becoming 
increasingly popular. Practically every 
woodworking operation done with hand 
tools can be done by machine. 

One nf the most useful of all power- 
driven tools, from a standpoint of general 
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nalcost Metal-turning work 

:l- a lit? Ilf IV JLL- a i : i t ' n t.fc 1 ion 
V all i l > own, and with a pre- 

IW -ion lathe. w 1 1 r k 

W can he turned out readily. 

The bandsaw effectively 
supplants the Hand scroll 
and turning saws common- 
ly used for this particular 
\ work. The advantage of the 

L— bandsaw is its speed in saw- 
ing a n d its capacity for 
large-sized work, most small machines be- 
ing made sufficiently heavy to cut stock 
6 in, or more in thickness. One machine 
is also fitted with a belt-sanding attach- 
ment which makes easy the tedious job of 
finishing curved surfaces. However, the 
endless blade permits sawing only outside 
patterns. 

A power scrohsaw, which will cut both 
inside and outside designs, due to the de- 
tachable blade, is one of the most popular 
machines in the home workshop. In many 
ways il is more universally useful than the 
handsaw but its capacity is limited to 
work of lesser thickness than that within 
the capacity of the handsaw* For sawing 
heavy stock in the scrollsaw, the small 
fret blades are not suitable and most ma- 
chines are not made to use the heavier 
saber blade without alteration of the 
chucks or guides. This type of blade is 
attached to the lower or driving plunger 
only. The upper end of the blade runs 
free and is prevented from turning or 
betiding sidewise by the regular saw guide, 
which also takes the thrust of the blade 
in sawing Special Hies and even sanding 
attachments are also available, which arc 
driven in the same way as the saber blade. 
The table insert is removed to allow room 
for live files of various shapes or the sand- 
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s b a 1 1 1 n g a n d s i in 1 1 a r 
work. The planer nr joint- 
er does the work of the 
hand plane in a fraction 
of tlie time ami with cor- 
respondingly le ss etTort. 

For making mortises 
fj n i c k 1 y an d accurately 
without the ted intis work 
required with a hand 
chisel, and for the vari- 
ous intricate boring op- 
erations so often neces- 
sary in woodworking, Lhc 
mortising attachment \< 
coining into great favor 
in the home workshop. 

An nth er power-driven 
tool for the home work- 
shop is the wood lathe, 
the smooth, graceful 
turnings of which cannot 
lie duplicated by any 
hand method. There are 
two common types of 
woodworking lathes: In 
the first, the motor forms 
the head;-' Inch and is 
mounted directly on (he 
ways with the live center 
attached to the armature 
shaft. In the second type, 
the motor is belted to a 
countershaft, which is 
mounted as a separate 
unit either above, below 
nr directly he hind the 
lathe headstock, driving 
the lathe with a belt running over cone 
pulleys. This arrangement makes possi- 
ble a wide variation in the speed of the 
live e e n 1 e r, a f eature which is p in v i i cal 1 y 
indispensable when heavy stuck must he 
turned down tn a cylindrical form* or 
when large disks must be trued cm (lie 
faceplate, Only a variable-speed motor 
will equal ibi> arrangement. For turning 
large-diameter work, some lathes have an 
outside faceplate on the head stock, A 
toolrest of suitable height must, of course. 



CROSSCUT 



mitering 



GROOVING 
AH r .< iTOLtJlE JCi 



JOlWTir-IG 



MORTISING 



RABBETING 



3CR3HG 



SftUQlNG 



ROUTING 



he used. The lathe can also he used for 
other operation' ns did; sanding, grind- 
ing, buffing, sawing, as a substitute meth- 
od where regular machines tor these pur- 
pn-.es are not at hand. Small wnodttirnmg 
lathes may also he used for metal turning 
with some degree of accuracy, especially 
it they are equipped with a com pound 
>lifle re-t now available. However, for 
those interested in metal turning, preci- 
s ion — tariwis, especially built for home 
wndiitliop nutncr>f-s»in be bad, at a nomi- 
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mg drtiiri, and t lie high speed of the 
plunger must be slowed down to about 
half that used in sawing. This is done by 
altering the pulley sizes. The work is held 
flat on the machine table and the position 
and action of the tile make it possible to 
do both internal and external filing with 
equal speed and accuracy. 

Another power tool that is always use- 
ful in the small shop is the drillpress in 
either the floor or bench types, Funda- 
mentally the power drill is used for drill- 
tug and boring operations in both wood 
and metal but. as made at the present 
time, the machine may be adapted to oth- 
er work. Among the refinements now 
provided on the popular-priced machines 
are a special spindle or quill lock, and a 
depth scale which makes it possible to 
lower the spindle to a given distance from 
the table and lock it in position. This 
makes it possible, by means of specially 
made jigs and guides, to do both straight 
and curved mining, dovetailing, sanding, 
filing and shaping, all on one machine. 
Special interchangeable spindles are avail- 
able for large boring hits, dovetail and 
router bits. The spindles arc so designed 
that they reduce the overhang of the ordi- 
nary drill chuck and make possible the use 
of special high-speed steel hits for this 
work without chattering or undue vibra- 
tion, Attachments are also available to 
convert the machines into efficient hollow - 
chisel mortised and shapers. 

Any ivcll-cq nipped shop docs not lack a 
grinder, and one of the motor-driven type 
will soon repay the owner by the saving 
in time effected. Buffing wheels for pol- 
ishing metal work, add to its utility. As 
a substitute method of grinding, if van do 
not fed justi fieri in purchasing a separate 
machine, try either your lathe or drillpress 
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it the purpose, Fur many jobs of m i l ri- 
eatc ix r j i 1 1 1 i 1 1 ^ or curved -n r faces ,l small 
cl grinder, like the unr shown, F prac- 
tically indispensable* Many attachments 
oml carving can also lie obtained to 
chuck, which will enable you to do 
>s that are almost impossible with any 
other method. 

In planning a motor-driven workshop, 
one usually purchases the units piecemeal, 
and at the outset it is best to arrange your 
shop from the standpoint of conveniently 
getting at the machines from a central 



workbench on which you 
do i he assembling of 
your work* Once begun, 
the well-planned hobby 
shop, with facilities to 
properly and quickly turn 
out (he many tilings you 
wish to make, will never 
cease to be the source of 
constant and growing en- 
joyment, profit and use- 
fulness. 
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Cements for Modeling 
Purposes 

A strong, durable ce- 
ment, useful for molding 
small objects, for filling 
cracks in marble and 
stoneware, and for fas- 
tening metal, glass, or 
wood parts together can 
he made by thoroughly 
mixing finely powdered 
zinc oxide, 12 oz. ( and 
powdered calcined mag- 
nesia, }4 on. Itoih ingre- 
dients should be pulver- 
ized to the finest possible 
powder* Hie mixture will 
keep indefinitely if stored 
in a tightly stoppered 
bottle. To use the ce- 
ment. take the amount of 
p o w d e r r c cp ti i r e d a n d 
work it to a stiff paste 
with siriapy phosphoric 
acid, A spatula or pocket 
knife and a piece of plate 
glass arc handy for the 
mixing. When the paste 
is wen, it should be 
packed into place and allowed to set, 
which will only take a few minutes. This 
1 •. pe of cetm nt is used by demists for fill- 
ing teeth and for setting inlays. It is wa- 
terproof and can be polished. \ less ex- 
pensive cement, and one that is equally 
serviceable for many purposes is made by 
thoroughly mixing powdered glass, Id oz,, 
with silicic acid, 1 nz., and zinc oxide, 20 
oz, AH of | hose ingredients should he 
finely powdered, mixed, and stored in a 
tightly corked bottle fur future use. To 
use this cement, work it into a thick paste 
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with a Mrttpy solution made by adding a 
small amount of distilled water to dry 
zinc chloride. I his solution should he kept 
In a tightly corked bottle, otherwise it he- 
roines too thin for use. It also hardens 
rapidly and can be polished. An even less 
expensive filling and molding cemeht* 
which can he finished with sandpaper or 
other abrasive and is considerably slower 
in setting is made by mixing finely pow- 
dered asbestos with good varnish* 



Counterbore Improvised from Tap 

Small shop- not having -nit aide equip- 
ment for making countcrbnres from high- 
speed steel can quickly improvise small 
ones from damaged taps. The center de- 
tail shows the cutting diameter and pilot 
diameter of tile counterhru'e ground to 
size. A slight taper, smaller toward the 
shank, should he ground on the cutting 
diameter to prevent binding In the hole. 
The pilot size should he such that it will 
run freely in the drilled hole. It is advis- 
able to grind a neck between the two di- 
ameters to provide ' space for the emery 
wheel when grinding the clearance angle 
on the cutting edges of the various flutes 
Naturallv, the clearance must ex (end un- 
der the pilot di- 
ameter, which is 
shown iu the low- 
er detail. It will he 
noted that a por- 
1 it m i >F i he threads 
remain on the tap* 

T tv o stait d a r d 
hexagonal nuts 
are screwed in 
place, one to scr\ e 
as a depth stop and 
the other to lock the adjustment. The up- 
per detail shows lunv the round flutes 
should he ground on the cutting sides to 
present a straight cutting edge to the 
work. Care should he taken when grind- 
ing not to draw the hardness of the tap* 
especially at the cutting edges. 



Exerciser Used When Testing 
for High Blood Pressure 

Doctors will find this stile highly effec- 
tive as an exerciser when testing patients 
for high blood pressure. A few trips over 
the stile, after taking the first test, are 




— .j ■ ■ 

* , 

> ■ 

Consisting of Three- Steps, This Stile Ejcertiiies Patients 
Uofnrti Testing Them for High BhmJ Pressure 

equal to the Usual run around ;l room for 
increasing the heart beats. The stile con- 
sists lit three steps, made to the dimed 
shuts shown in the detail* It b a good 
idea to tack a corrugated- rubber tread to 
each step. 

Auto Springs Used as Door Hinges 

Owners of garages and repair shops 
will lind a use fur old broken auto ■'priugi 
In making them into door hinges* The 
ends of | he main 
spring 1 e a f* 
tit rough which 
the >hackb- bolts 
lit, are cut off with 
an oxy acetylene 
cutting blow pipe. 

The hinges are at- 
tached with lag- 
screws, the holes 
for which are also 
cut with the torch, 
as the spring is 
ton bard to drill. 

Large holts or old 
piston pins are 
used for hinge pi ns. 



(TFnr every ID' 1'altr. added tn the tem- 
perature of feed water by exhaust steam, 
ii ea r ly one per cent o f in e I i s sa v t ■ d „ 
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To Avoid Wrinkled Stencils 
in Typewriter 

Typists wlio have considerable stencil 
cutting to do will find that a narrow strip 
of writing paper folded over one edge of 
the stencil will he a great aid. The paper 
stiffens the thin stencil paper and prevents 
it from wrinkling while it is being fed in- 
to (lie typewriter. 

Studs Locked in Place with Wire 

Studs used on ma- 
chinery t h a t is sub- 
jected ig considerable 
vibration often loosen 
in their holes even 
though the nuts are 
keyed. This trouble 
can be eliminated by 
r n n n i n g a wire 
through the eyes of 
the cotter keys used to keep the nuts from 
turning, as shown. 



Cup Grease Prevents Damage to Hollow 
Steel Flag Pole 

When telescoping flag poles of steel tub- 
ing are erected, it is customary to provide 
good drainage at the bottom of the an- 
chor hole, If this is neglected* rain enter- 
ing the joints of the pole may (ill the lower 
section where il will freeze and split the 
pole* To eliminate (his trouble, smear the 
joints of the pole liberally with cup grease 
before they are assembled. 



Portable Tool Chest 

Here is an accurately made and attrac- 
tively finished tool chest such as you have 
often wanted for your best tools. Light 
oak is used in its construction and it is 
avembled without nails nr screws. Cont- 
inuation miter and dovetail corners assure 
strength and rigiditv. while dowels Hold 
th e sides together. In the original, the 
holes for the dowels were counterbored to 
permit the insertion of bard-rubber or 
bakclite bushings, (he inside of which is 
of a size to lit the dowels tightly so that 
when the latter are driven in place the 
bushings are expanded and fit the holes 
-1 n uglv. The hushing hole goes only 
through the outer piece of the two mem- 
bers to be joined. The dowels are glued in 
place and they are then sanded Hush with 
the surface of the wood. Both the hack 
and front of the box are set in rabbets cut 
in the edges of the ends and sides so that 
they are flush. Two shelves are provided 
and are doweled in place, one to hold 
drills and the other for larger tools, while 
drawers are installed under the shelves, 
The outside corners of the box are pro- 
tected with nickel nr chromium- plated 
hardware. A piano hinge joins both parts 
of the box and clips are provided to hold 
tools. Two handles at one end and a com- 
bination lock mortised into the front com- 
plete the job* with the exception of trunk 
fasteners, which may he added if desired. 
— A. D. McPherson, Elmhurst, 111, 



To Save Cement When Setting Posts 

When s c 1 1 i n g 
fence posts in con- 
crete, considerable 
c c m e n t can b e 
saved by using it 
o n 1 y at the top 
and bottom of (he 
post hole as 
shown. First pour 
in a little cement, 
set the post, and 
then tamp in dirt, 
leaving enoug h 
space at the top for a cement cap. I have 
found that this holds the post just as well 
as when the hole is filled with cement.— 
W, F. Schaphorst, Newark. NL J. 
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Labor-Saving Ideas for the Lathe Operator 




Bolt Threads Lengthened in Emergency oti Speed 
Lathe by Means of This Setup 



Cutting Threads on a Speed Lathe 

While assembling a machine in a small 
town, it was found necessary to lengthen 
tire threads a couple of inches on a I -in. 
holt, and, no screw-cutting lathe being 
available, the work was done in a speed 
lathe by means of the setup shown. A nut 
of the proper size was sawed through one 
side, screwed into the bolt and then 
gripped in the chuck. The lire spindle 
was locked and the tail stuck center was 
brought in contact with the center of the 
bolt heath A thread-cutting tool was 
placed in position in the toolpost, and, 
with a wrench,, the holt was turned by 
hand. This slides the tailstnck along the 
ways because the holt, as it turns in the 
nut. also unscrews. After each cut, the 
bolt was again screwed into the nut, the 
tailstock adjusted and another cut taken, 
Six cuts were required to finish the thread. 



Lubricants to Use in Machining Metals 

Lard oil is used extensively as a lubri- 
cant when turning steel or wrought iron, 
hut for some classes of work, especially at 
high-cutting speeds, soda water is more 
satisfactory than the oil, which does not 
penetrate to the cutting point with suffi- 
cient rapidity. A good lubricant of lids 
kind is made by mixing sal soda, l 11)., 



lard oil, 1 qt,, soft soap, 1 qb, and water. 
10 or I - gal. The mixture should he boiled 
for one- ha If hour before using. If the so- 
lution has an objectionable odor, this can 
l>e eliminated hv adding unslaked lime, 2 
11k A mixture of equal parts of lard oil 
and paraffin oil Is very satisfactory for 
turning and threading operations, plain 
milling, deep-hole drilling, etc. Brass, 
bronze and babbitt are usually turned dry. 
Milk is a good lubricant for machining 
copper, although a mixture of lard oil and 
turpentine is also used. For aluminum, 
use either kerosene or a mixture of kero- 
sene and gasoline. 



Two Parting Tools Used to Cut Rings 
from Tubing 

When parting thin tubing and trouble 
is encountered by having the tool break 
through one side before the other, which 
often ruins the job, try this trick of using 
two tools to cut simultaneously, one that 
cuts the inside and the other the outside. 

Two toolpost s Eire set Up on the carriage, 
s o tl lilt they will cut in perfect alinement. 




Parting Thin Tubes in Lathe by Means of Tw-o Tools 
Cutting Inside and Outside of W^rk 



CL A round broach is particularly effective 
when finishing holes in cast iron, as it has 
a tendency to harden the surface of the 
hole considerably, 
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'T’HKOUGH OUT the winter months 
1 the heated air in our Homes, offices 



ami shops is so dry iliat it acts like a 
sponge, sapping large quantities of modi 
needed moisture from our bodies. This 
evaporation of moisture from the mem- 
branes of the nose and throat and from 
ilie ‘-k.iu leaves us feeling cold alt Hough 
the thermometer register- that the room 
is overheated. Tn addition to this discom- 
fort dry, parched membranes of the nose 
and throat are ra-v mark*? for redds, sinus 
trouble, pneumonia and 
numerous other diseases 
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mercury -witch already Installed. If this 
i- ti^il li will take the place of the hair 
hy^punct ■ r nd re lay later described. 
Fii: % *\ 7 and H show details for adding 
the contacts to the hygrometer. If a dif- 
ferent type 1 4 hygrometer is used the 
corn li-ls will need t»» be changed suit. 
Till >i C 1 nit acts must be made carefully 
and care must be taken 
In avoid damaging tlie 
sensitive instrument. The 
screws which fasten the 
contacts to the instru- 
ment must he well insu- 
lated from the face of the 
instrument with fiber, 
bake! he or mica washers. 
The ludes For the screws 
are drilled large enough 
to take an insulating 
washer of the same thick- 
ness as the face. This will 
prevent the screws from 
touching the face. The 
contact points carry only 
the very small current re- 
quired to operate a relay. 
However, if they are to 
be long lived and satis- 
facto r y 1 1> e y m u s t he 
made of a tungsten or 
regular electrical contact 
alloy. The contacts shown 
in Fig, 7 were cut from 
jack and soldered in place. 

I lie contacts from a Ford coil could abn 



of the lungs, throat ami bead. Dry air 
aNn loosens the joints of furniture, causes 
doors to warp, impairs the tone of musi- 
cal instruments, makes doors squeak and 
renders the appearance of paintings, rugs 
and tapestries lifeless. 

During winter months the heated air in 
most homes and offices is drier than the 
air of the lifeless Sahara desert and the 
provision of a good humidifier is of con- 
siderable importance. An automatic, elec- 
trically controlled humidifier will main- 
tain a healthy, comfortable, humid atmos- 
phere in an average-sized home. It can be 
easily constructed by anyone bandy with 
took and at a cost of only a few dollars. 

An ordinary hair hygrometer equipped 
with a pair of electrical contacts rs used 
tii control the water evaporator. There is 
available a hygrometer which contains a 



lie List'd. In culling the contacts from the 
jack nr coll leave a thin ring of metal 
around the contact which can he soldered 
in place as shown. The adjusting screw is 
used for accurately setting the contacts so 
that they will come together and start the 
humidifier when the humidity gets to 35%, 
They should open and turn it off at 45%. 
The instrument may easily he made to 
work closer than this. The thin wire 
spring is made from No. 32-gauge piano 
wire. It may he bent slightly if the screw 
is not long enough to make the adjust- 
ment required. The frames for the con- 
tacts may be made from aluminum, brass 
or copper, the first being the easiest lo 
work. The installation of the contacts and 
the adjustment of the hygrometer are the 
only delicate parts of the entire job. To 
tv-i the completed instrument, set it on n 
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table and connect its wires l ■ - n 
10-walt lamp. When the humil- 
ity gets to 35 % A the lamp slumld 
li^rh t- At about 45% the light 
should go out if the contact ar<‘ 
working. In onler to tncrea i- i lie 
humidity lor a test, blow your 
breath on the hair of the instru- 
ment. This will momentarily in- 
crease the reading. The needle 
will r]u ickly return to room hu- 
midity ii the instrument Is j. enity 
fanned to circulate the atr ammid 
it. When installing the contacts 
t He hygrometer may be tltrov n 
out of adjustment. In order to ►•.ilih< :t'e 
it to its original sensitivity, an unit two nr 
d friary thermometers as shown in f ie. l| 
This is known as a wet-and-dry-buth hy- 
grometer. Hy reading these then noun u.t- 
aud consulting table you cast Ibid i Fi f hu 
niidity. Knowing this, turn the smalt ad- 
justing screw on the bottom ■ ■£ the hair 
hygrometer until the instnii ’em reaih the 
proper value. The wet-ami -dry-bulb hy- 
grometer is much more accurate ill an the 
hair hygrometer and may h u -d u> re- 
adjust the humidifier when necessary. 

Fig. 10 shows the water pan, Inin this 
pan is mounted ati ordinary ilndi-hnx 
valve and float such as is si" ■ n in Fig. 3. 
The standard round float is n plm • - 1 \\ itl 
a rectangular sheet-copper fl< »at. ! h ■ I me- 
trical heating element, 
which evaporates the wa- 
ter, is detailed in Fig, 4. 

In building this element 
great care should he tak- 
en to prevent short cir- 
cuits. If a brass tube such 
as is shown in the illus- 
tration is used the end 
may he brazed with a gas 
torch of the type used in 
battery-repair shops. To 
the ends of the No, 22- 
gange Xichrnme wire are 
attached by tightly twist- 
ing lengths of 

heavy copper wire. If these h >d ■ ires are 
encased in asbestos tubing they may he 
run directly to the relay and Itl: I 1 line a~ 
shown in Fig. 2. 

On account of the delicacy nf the C'Ui- 
tacts in the humidifier ii i necessary to 
use a re lav to turn on the lu. siting elciitem. 









■Ordinary Hmt Hy- 
Rrometer, FNtad with 
a Puir of Electrical 
Contacts. Is l! tied to 
Control W-vfr-T Evapo- 
ration ; ti Hy " t t n rrt ctCf 
Containlrfl 

Switch Can Be Oh- 
tairted for the Same 
PurptreE 






M E C H A N I C S 



158 



pgp r l a r 




mJ 14 m 

VALVE 



1 nQL r - 
'IttM'lia 
4 EL£M : m 



hv’LLT- TO P*ST^ r ^ 

i'xn TO 

BOLDEPIfl 3VIP , 



HfttT HH IWT1EE) 
- UKte 



PAtrrnlCiN 



HUMIDITY T A 11 L E 

T-iiiptfiiurc rtfafJjFiji in PjfolCfthtll Jicl.u'.'c humdliv e t jiJ-infi. kn pmcintxge 
Ory - ba, ;ti Dkfftrmr# in i];.;tr«s between wei jiiiI dry bulb thermometer* 



ennanirirf 


1 


1 




4 


1 


ft 


7 


8 


ft 


ID 


u 


12 


13 


L* 


t$ 


16 


17 


18 


19 


:n 


2i 


30 J F 


9J 


H7 


nr 


14 


M 


ft! 


56 


50 


44 


Si 


13 


28 


22 


C 


12 


7 


2 










51 


94 


H7 61 


74 


69 


63 


57 


5i 


45 


Aft 


35 


24 


24 


19 


14 


9 


4 










1? 


Ot 


h* 


si 


75 69 


t>3 


58 


43 


40 


41 


36 


30 


73 


M 


L5 


l'_ 


6 


ft 








i] 


94 


KH 


si 


74 


70 


64 


54 


5J 


V 




37 


32 


£7 


22 


37 


12 


1 


1 








54 


94 


Hrf 


hi 


76 


IQ 


55 


59 


54 


48 


4J 


38 


13 


2ft 


23 


LH 


14 


ft 


s 


ft 






5J 


94 


M 


S2 


76 n 


hi 


CD 


53 


49 


44 


15 


54 


79 35 


to 


13 


u 


ft 


t 






5fi 


94 




92 


77 


71 


M 


61 


55 


50 


45 


40 


35 


31 


26 


it 


17 


12 


1 


4 






57 


94 


-.•i 


15 


77 


72 


60 


61 


513 


51 


46 


41 


36 


32 


17 


n 




14 


30 


5 


1 




ss 


'U 




S3 


77 


77 


67 


61 


57 


52 


47 


■V 


18 


33 


la 


H 


sa 


IS 


It 


7 


i 






94 


89 


S3 


n 


n 


68 


fti 




4J 


4 5 


41 


39 


34 


3ft 


25 


71 


17 


13 


9 


5 


I 


to 


94 


(19 


H4 


70 


7i 


68 


fej 


51 


51 


49 


44 


4‘3 


35 


31 


27 


27 


38 


14 


ID 


6 


z 


61 


94 


(M 


84 


79 


74 


68 


04 


58 


54 


50 


45 


40 


5ft 


32 


28 


24 


2ft 


16 


tJ 


H 


4 


u 


94 


89 


84 


79 


74 


H 


64 


W 


54 


30 


46 


41 


37 


33 


28 


75 


23 


17 


13 


9 


5 


«d 


95 


w 


84 


19 


74 


■D 


fin 00 


46 


51 


47 


42 


38 


. i 


30 


2ft 


22 


Lft 


14 


13 


7 


64 


95 


y.i 


itS 


79 


75 


70 




61 


$4 


53 


48 


43 


59 


15 


31 


77 


73 


20 


16 


12 


9 


65 


95 


90 


65 


10 


7S 


70 


M 


67 


57 


53 


48 


44 


40 


30 


37 


28 


15 


11 


17 


13 


m 


» 


95 


90 


M.i 


ml 


7ft 


7L 


6ft 


oz 


58 


35 


49 


45 


4] 


37 


31 


28 


76 


22 


18 


15 


ii 


hi 


95 


GO 


rv“! 


m 


7ft 


71 


67 


63 


53 


54 


50 


46 


42 


38 


34 


30 


27 


23 


2ft 


tfi 


jj 


ea 


95 


GO 


Si 61 


7ft 


12 


67 


63 


58 


55 


51 


47 


43 


39 


35 


33 


23i 


24 


21 


IT 


34 


H 


95 


90 


66 


HI 


77 


12 


D4fi 


64 


59 




51 


47 


44 


4ft 




J2 


2ft 


31 


n 


1ft 


IS 


70 


94 


W 


M 


SI 


77 


12 


6* 


64 


Ml 


55 


5_! 


*H 


4.4 


40 


J7 


ftft 


to 


70 


7ft 


20 


17 


n 


96 


da 


86 


«? 77 


75 


m 


64 


6ft 


55 


53 


49 


43 


v: 


18 


J4 


31 


27 


24 


5L 


18 


12 


94 


91 


t«i 


HZ 


78 


73 


69 


65 


61 


17 


53 


49 


41 


4.: 


39 


If. 




2B 


24 


n 


3ft 


13 


95 


Ml 


Wi 


(U 


71 


73 


69 


63 


M 


:3 


54 


313 


46 


41 


415 


36 


3.1 29 


36 


23 20 


U 


95 9] 


m 


S7T 


78 


74 


79 


6G 


a 


53 


54 


51 


47 


44 


40 


17 


34 


30 


27 


24 


21 


ts 


9fr 9| 


IT 


6* 


71 


74 


7Q 


60 


64 


59 


53 


51 


+H 


44 


41 


3ft 


34 


31 


2ft 


25 


n 



t Eicts corns? together. The shaft, 
which carries a brass clip to hold a 
mercury switch, should be soldered 
to t lie brass strip which supports 
the movable armature after the 
position of tlie switch lias been lo- 
cated which turns mi the heating 
element when the hygrometer con- 
tacts are together. When the con- 
tacts are apart the heating element 
should he off. A lamp may be con- 
nected in place of the heating cle- 
ment while making this adjustment. 
Relays of this type, when operated 
on alternating current, tend to 
chatter and make noise* The -mall 
one- turn shading coil made from 



No. M bare copper wire and in- 



This relay may he made from an old radio 
transformer. The core iron is removed 
from the coils and restacked and mounted 
as shown in Fig, 5. The coil consists of 
TStKJ turns of Xo, 36 11 Sr S gauge enam- 
eled wire. This coil need not be wound in 
even layers, but it should he well insulat- 
ed from the iron core, One end nt the coil 
is attached to the light line and the other 
end is attached to one of the lead w ires 
from the hygrometer* The other lead from 
the hygrometer is connected to the other 
side of the light line. When the relay is 
mounted and connected its movable iron 
armature should jump into close contact 
with the core when the hygrometer ci in- 



stalled on the relay, as shown, will reduce 
this noise to an almost negligible quan- 
tity, If the relay is loosely mounted be- 
tween thick sheets of sponge rubber, as 
shown, no noise should he heard* The 
mercury switch may be of the new iron- 
clad type or of the usual glass-encased 
type* Its current rating should be at least 
ft amperes at 110 volts. 

Any 6-in, electric fan, preferably of the 
noiseless type, may he mourned nn tire 
baseboard, as shown in Fig, 2. to distribute 
the humidified air. The fan is connected 
so that h will run continuously, thus keep- 
ing the air in circulation, which is essen- 
tial if the apparatus is tu work at its full 
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efficiency. The cabinet in which the ha- 
midi her is kept may be varied in design to 
suit the taste nf the builder, provided the 
sides and ends are of open grill work to 
permit free circulation of air. Also the 
hygrometer must be separated from the 
vapor from the pan. The hygrometer case 
must be well ventilated so that it will 
quickly register changes in the humidity 
of the room. The hygrometer may he 
mounted separate from the humidifier if 
desired. It may he placed anywhere ill the 
room and still serve its purpose if con- 
nected to the relay as shown. It should 
not be placed in the humid draft from the 
apparatus, 

E ti u^ing the humidifier it is important 
that the water supply lie continuous. If 
I he water is shut off the heating element 
will melt down the Solder joints and per- 
haps cause a lire. If your water supply is 
uncertain it would he well to procure a 
Bourdon type pressure gauge from a local 
plum her, of suitable pressure range for 
your water service, and install in it a set of 
contacts which will break the circuit run- 
ning from the light line to the hygrometer 
when the water goes off. Simple contacts 
may lie readily built into any of these 
gauges by following the method shown in 
Fig, 7. Care should he taken in insulating 
the con tacts from the metal parts of the 
pressure gauge. The contacts should be 
tested frequently and the float valve in the 
evaporation pan should lie kept clean and 
in good working order at all times. Fig, 1 
shows the method of connecting a modi- 
fied pressure gauge as a safety switch lie- 
sides showing a wiring diagram. Another 
safely feature which may he added is a 
fuse of the type used in electric percola- 
tors, These low- me I ting point fuses arc 
readily available and idler the best kind of 
protection against overheating and Ore in 
the event of water failure, \ receptacle 
for these fuses may he made from a small 
brass tube, installed in the side nf the pan 
and close to the heating element. If you 
wish to use this kind of safety method, 
have your electric dealer show you the 
style of percolator fuses he handles and 
the method of installing them. In any 
event, electrical connections must he kept 
dry at all times. If this type of fuse is used 
a pressure-gauge contact as described 
above is unnecessary. 




Soldered Initials on Milk Cans Assure 
Lasting Identification 



Finding that painted letters quickly wore 
off his milk cans, a Wisconsin dairyman 
formed initial* of solder on the cans. To 
do this, the side of the can where the let- 
ters are to he placed is first cleaned thor- 
oughly and then acid flux is applied, after 
which a heated soldering iron is used to 
melt the solder, shaping it so that the let- 
ters are built up in relief. 



Plumb Bob Levels Large Straightedge 

This plumb-bob arrangement will accu- 
rately indicate whether or not a large 
straightedge is in a level position, A line 
is scribed at the center of the straightedge, 
exactly at right angles to its lower edge, 
and the plumb bob is suspended from a 
screweye directly over the line. The least 
variation from a true level is immediately 
apparent* 




A linemen t flf Plumb Bob with Center Line Shows 
Wh en Sfraighiedgc Is Perfectly Level 
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Iron Plate Fastened above Be-tf of Punchpriu Keeps 
Sheet Met at from Buckling in Machine 



To Prevent Buckling of Sheet Meta] 
in a Punehpress 

In order to prevent sheet metal from 
buckling in this punchpress, a broad fj-in. 
iron plate was spaced a little above the 
bed of the machine by means of thick, 
iron washers, and a narrow iron plate was 
welded vertically to its front edge to serve 
as a stiffener and a safety guard, To the 
ends of this, short pipes were welded to 
take the corner bolls, which were replaced 
with other pipes long enough for the pur- 
pose. To allow the operator a view of the 
punches, wire mesh* attached to a frame, 
is held on the plate by two steel forks* 



In Our Next Issue 

MASTERPIECES OF AMERICAN FURNITURE 

With GOVERNOR WINTHRQP'S DESK as a "sendolf ” we arc introduc- 
ing a series of articles telling how to make accurate copies of several dis- 
tinctive pieces of early American furniture, the originals of which are now 
carefully preserved in museums or in private collections. Each piece has a 
historic, romantic background that makes it doubly interesting. All construc- 
tional details are given so that this furniture can be readily duplicated by the 
home craftsman or in the school shop. 

LAKE ERIE BATTLE SHOWN IN MINIATURE 

A new departure in model -ship building in which an entire fleet of tiny craft 
is set on d hoard, a fad of growing popularity among European moddmakers, 

WINDOW-DISPLAY ATTENTION ARRESTER 

This store-window novelty emits glowing circular designs that are ever- 
changing and will stop the crowds, Small motor ami twn neon bulbs needed, 

MAKING UNUSUAL HOME-MOVIE TITLES 

Tells how to obtain novel, artistic effects- that enable the home-movie owner 
to simulate professional work. Does not require skill at lettering. 

FORGE FOR FARM WORKSHOP 

How to convert an edd cream separator into an excellent blower for a small 
forge, which is attached, 

PLAYING WITH LEAD 

Another one of those entertaining and educational stories that involves ex- 
periments in simple chemistry, 

WORKING IN GLASS 

Many tricks of the trade which enable the amateur tn handle glass efficiently. 



